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PREFACE
An interesting dilemma developed in the writing of this
work, having to do with the use of the hyphen in nature-
study. The leaders of the nature—study movement disagreed
about its use and a great deal of attention was directed
toward trying to justify either its inclusion or exclusion.
The group that supported not using the hyphen supported the
position that nature study was primarily the study of nature
and that written without the hyphen nature study most clearly
suggested the study of nature. The opposition group believed
that nature-study was more than the study of nature: it was a
pedagogical idea with broad application in educational re-
form. Thus they felt that the use of the hyphen set the term
apart and more clearly suggested their position. The issue
was never satisfactorily resolved, so the literature of the
period is inconsistent in the use of the hyphen. Because
the professional journal of the nature-study movement. The
Nature-Study Review
,
chose to use the hyphen, I have elected
to use it in this work, except when it was specifically not
used in the title of a work.
I have had the assistance of many people in preparing
this work, and I extend deep appreciation to them all. I
am particularly grateful for the contributions made by the
members of my committee: Linda G. Lockwood, Associate
iv
Professor of Environmental Science and of Education, for
her role in first triggering my interest in the history of
environmental education: William Kornegay, Professor of
Education
,
for his role in inspiring and encouraging my
interest in the history of the progressive impulse in
education: and to Haim Gunner, Professor of Environ”
mental Science, who served as a model of a scientist
dedicated to the education process.
The following people, through reading parts of my work,
helping me to develop my thoughts through discussion, or
encouraging me when I needed it, have all contributed
significantly to the completion of this work: Mitchel
Thomashow, Go-chairperson of the Department of Environmental
Studies, Antioch New England: Louis Feldstein, Dean of
Antioch New England: Charles Roth, Director of Education,
Massachusetts Audubon Society: Ralph H. Lutts, Assistant
Professor of Environmental Studies at Hampshire College, and
my wife, Gael R. Minton.
Edie Clark has done an invaluable job editing this
work and Judith Morton has done an outstanding job typing it.
I also extend appreciation to my students for the great
deal I have learned from them through our dialogue.
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ABSTRACT
The History of the Nature-Study Movement
and its Role in
the Development of Environmental Education
May 1980
Tyree G. Minton, B.A.
, University of Colorado
M.A.T. Antioch University
Ed.D.
, University of Massachusetts
Directed by: Professor Linda G. Lockwood
This dissertation attempts to trace the history of
those aspects of American pedagogical theory that relate
directly to the development of the environmental education
movement
.
Environmental education has been described in the
professional literature as a new approach to education about
the environment. The most characteristic components of
environmental education, as suggested by the literature,
are: interdisciplinary education, learner-centered education,
experience-based learning, a rational approach to problem-
solving, interdependence, ecology, the relationship between
humans and the environment, human welfare and quality of life.
Careful analysis of the literature suggests that these
components are not new. Most of them were originally develop-
ed as the primary components of the theories of the early
VI
European educational reformers. Other components developed
as the basis of the nature-study movement, the progressive
education movemsnt, the conservation education movement,
and resource use education. The nature-study movement,
reaching its peak between 1890 and 1920, was the first major
American educational reform movement to fully attempt
general educational reform through combining educational
reform theory with the study of the environment. The nature-
study movement provides a link between the early reformers
and later reform movements in education. The importance of
the role of the nature-study movement in the history of
American educational reform has been overlooked by educational
historians. Nature-study not only deserves a major place in
the history of educational reform, but as an interdisciplinary,
science-based, social and educational reform movement, it
should be recognized as a prototype of environmental
education.
Contemporary education provides us with many challenges.
It is valuable to develop a thorough understanding of the
evolutionary links between the educational theories of the
past and present efforts in environmental education. Such
understanding might provide a better perspective with which
to establish more effective goals, objectives, and methods
for environmental education.
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CHAPTER I
INTRODUCTION
Increased environmental deterioration during the last
few decades has stimulated efforts to solve environmental
problems educationally. The state and national environmental
legislation that has been passed during this period^ reflects
an attempt to bring about major social changes that would
the re—establishment of a healthy environment.
This attempt to solve social problems through education re-
flects what Lawrence Gremin has observed as "the inextricable
relationship between social reform, reform through education,
and reform of education." During the past several years,
environmental education has developed into a substantial
educational movement supported by several national and inter-
national organizations, a number of professional journals, a
large amount of instructional material, and a committed group
of professional educators.
Environmental education has been described in the profession-
al literature as a new approach to education about the environ-
ment, going beyond previous environmental movements such as
3
nature-study, conseirvation education, and outdoor education.
A careful analysis of the theoretical components of previous
educational movements in America suggests that environmental
education is not new, but part of an ongoing process of
1
2educational reform. Environmental education seems new because
the historical context within which it is operating is new.
An examination of past educational movements suggests
that many of them have been cyclic, developing first as enthu-
siastically supported fads and then falling into disrepute. In
a study of the progress of nature- study over a twenty-year
period, one writer observed that it had become necessary to
call the same lesson by a new name to get it approved by school
superintendents. Some ... people, " she said, "are suggesting
precisely the same thing under a new title, and acting as if
the whole thing had been thought of for the first time.""^
This is an example of how the popular slogans of each movement
are replaced by those of new generations of professionals who
seek answers to problems that they see as unique to their own
time. Often unknowingly it seems, old ideas become the newest
innovations in education.
In attempting to resolve contemporary educational challenges,
it is potentially valuable to develop a thorough understanding
of the evolutionary links between the educational theories of
the past and present efforts in environmental education. Such
understanding might provide better perspectives with which to
establish more effective goals, objectives and methods for
environmental education.
3Statement of PurTX>3e
This study attempts to provide a historical overview of
those aspects of American educational reform that relate
directly to the development of the basic principles of
environmental education. The purpose of the study is two-
fold: (1) to trace the historical evolution of environ-
mental education in order to document the links between the
major components of environmental education and the various
educational reform efforts in American education, and (2) to
develop a profile of the environmental education movement
by identifying its major components in terms of goals,
objectives, and educational theory.
Hypothesis I. The evolution of all of the principal com-
ponents of environmental education can be traced through
direct links between the major reform movements in American
education and the environmental education movement.
Hypothesis II. The nature-study movement, one of the major
educational reform movements between 1890 and 1920, was more
than the study of nature. It was primarily a pedagogical
idea, attempting to bring about basic changes in education.
As such, the nature-study movement was a major step in the
development of what came to be known as progressive education.
Hypothesis III. The nature-study movement, as an
4interdisciplinary, science-based, social and educational re
form movement, was a prototype of environmental education.
Scope of the Study
This study will focus primarily on the major American
educational efforts and reform movements beginning in th©
'^id“nineteenth century and ending with the present environ™
mental education movement. The educational reform efforts
this period that are of special interest to this study
3^© i^3tural history education, object teaching (Pestalozzianism)
,
nature-study, progressive education, elementary science
education, conservation education, resource use education,
and environmental education. In order to fully understand
the origin of some of the early educational theory, it will be
necessary to focus on the contribution made by the early
European educational reformers.
6Justification for the Study
Little attention has been given to the historical origins
of environmental education. An examination of the literature
suggests a serious lack of historical perspective on the part
of many professionals in the environmental field. This is
understandable in the absenc© of an extensive historical study
dealing with the subject. Several short papers have attempted
to focus on the more obvious aspects of environmental education
history, but these articles do not provide adequate docu-
mentation and analysis. The most important purpose of this
study will be to document the theoretical ideas of the leaders
of the various American educational reform movements as
these ideas relate to the development of the basic theoretical
components of the environmental education movement.
The historical importance of the nature-study movement
has been overlooked by educational historians in terms of
the contribution made by the nature-study movement to the pro-
gressive education movement. The nature-study movement is
proposed as a forerunner of progressive education as well as
a prototype of environmental education, itself a contemporary
form of the progressive impulse.
7Limitations of the StuHy
Although environmental education can be directly related
to a rich environmental history in America in terms of
environmental literature, conservation efforts, art, poli-
tics, economics, and numerous environmental organizations,
this study will focus primarily on the history of school
educational reform as described by the leaders of the various
reform movements. The attempt is made to focus on linking
the theoretical components of each movement to the next move-
ment in order to establish a pattern of continuity between
them. The study will not attempt to relate the theory as
outlined by the educational leaders to the actual programs
as they were taught in the schools. It is recognized that
school programs did not always conform to the purposes and
plans of the theorists. An investigation of the actual
content of the courses taught in the schools might prove to
be a valuable study for the future. This study will also be
limited to those aspects of educational reform that related
directly to the development of environmental education theory.
This means that no systematic attempt will be made to relate
the educational reform movements to the broader aspects of
American history and culture beyond the more obvious points
necessary to place each movement in a proper historical
context.
8Sources and Related Literature
Sources used in the investigation. For the theoretical
material on environmental education. The Journal of Envi-
ronmental Education
, first published in 1969, was the most
useful. Publications from the Office of Environmental
Education of the U. S. Office of Education also provided
information on environmental education theory and method.
Several books published during the past few years specifi-
the subject of environmental education were impor”
tant sources of information. These included Environmental
Education edited by William B. Stapp ahd James A. Swan,^
Environmental Education: A Sourcebook by Cornelius J.
7Troost and Harold Altman,- Current Issues in Environmental
Education 1975 edited by Robert Martlett,® Current Issues in
Q
Environmental Education II edited by Robert Martlett and
1 o
what Makes Education Environmental edited by Noel Mclnnis
and Don Albrecht. Environmental Education Report was also
useful for information on current environmental programs.
Educational journals and published proceedings of profession-
al educational organizations were important sources of
theoretical statements about earlier educational movements.
For the purposes of this study the most useful journals were
The Journal of the Proceedings of the National Education
Association
,
The Nature-Study Review
,
Progressive Education
,
9^he Journal of Environmental Education
. Teachers
Record, E^cation
, School Science and Mathematics
. The
Elementary School Teacher. Barnard's American Journ;.! of
E_ducation, Science and Children
, and Education Review .
A number of books written during the time of each re-
form movement have also been consulted. Some of the more
important books to come out of the early European educational
reform period were Orbis Pictus by John Amos Comenius
(1658), Emile by Jean J. Rousseau (1762).^^ and Education
Qf l>y Freidrich Froebel (translated in 1887).^^ Numer-
ous books were written on the subject of natural history
education during the early 1800 's, but few of them are signi-
ficant in terms of educational theory. At the time, they
represented an effort to shift the focus of education to
scientific observation, but no reform movement resulted from
this effort. Asa Gray's books for children were perhaps the
most significant natural history books published during this
period since Gray had a special interest in education for the
young. His most important books were Elements of Botany
, 14 1(1836) and Botany for Young People (1858). Louis
Agassiz was perhaps the most important individual of the
nineteenth century in terms of natural history education. He
was also influential in educational theory and method beyond
natural history education. His ideas did not have their im-
pact in the form of published works by him, but he was '
frequently quoted by those who worked with him.
10
Theoretical material on the object teaching movement
came from journal articles as well as books. Especially
important were the writings of Edward Sheldon, recognized
founder of the movement in America. A complete outline of
Sheldon's ideas can be found in his book A Manual of
Elementary Instruction published in 1873 .
the nineteenth century the educational reform
movement that had the most impact nationally in the schools
was the nature-study movement. As a result of the success
of the movement, there is a rich source of material available
on all aspects of nature-study. The most useful publication
on nature-study was The Nature-
S
tudy Review, published from
1905 to 1923. The first five volumes of this journal were
edited with a particular emphasis upon nature-study theory.
Some of the more important books on nature-study were Nature-
1 ftStudy for the Gomiron Schools by Wilbur Jackman, The Nature-
. . 17Study Idea by Liberty Hyde Bailey, Nature-Study and Life
18by Clifton H. Hodge, and Nature-Study and the Child by
19Charles B. Scott.
Several historical studies of specific educational
movements were especially useful in this study. They in-
cluded: Oswego: Fountainhead of Teacher Education by
20Dorothy Rogers (1961), A History of Nature-Study by Dora
21Mitchell (1922), The Origins and Development of Elementary^
22
School Science by Orra E. Underhill (1941), The Nature-
11
study Movement in American Education by Richard Olmsted
2 3(1^67), The History of Conservation Education in the
United States by Robert S. Funderburk (1948),^"^ and The
Transformation of the School by Lawrence A. Cremin (1961).^^
All of these studies were excellent resources in terms of
isolating the significant writings and ideas of the periods
they represented.
12
Related literature. As mentioned earlier, one of the primary
reasons for the present study is the lack of research per-
taining to the history of environmental education, especially
as environmental education relates to the history of American
educational reform. Several articles on environmental educa-
tion history have been written, but they do not document
adequately the connection between environmental education
and the previous reform efforts in education. The first of
these articles is "Historical Setting of Environmental
Education" by William B. Stapp. This article is primarily
devoted to relating environmental education to conservation
education and defining the differences between the two move-
ments. A second article, "Forerunners of Environmental
Education" by Malcolm Swan appeared in What Makes Education
27Environmental edited by Noel Mclnnis and Don Albrecht. This
article provides more detail than Stapp 's article, but the
focus is again the narrow connection between nature education,
conservation education, and environmental education. A third
unpublished article written by Charles Roth, "A Time-Lapse
28View of Environmental Education in America,
"
provides a
much broader perspective of environmental education history,
focusing on early American education about the environment,
and suggesting a number of important connections between early
reform efforts and the major components of environmental educa-
tion. A number of these connections have been documented in
13
the present study. Although Roth's article contains several
important ideas relating the theoretical components of environ-
mental education to the past, it does not adequately document
the proposed ideas.
Roth states in his paper that "Environmental education
©ncompasses much from its amalgamated predecessors but it also
goes beyond them. It stresses the interdisciplinary nature
the effort. It recognizes the developmental nature of
Is^^ning
,
it deals with the total interactions between man
and environment. It does this in the interest of humanity.
In this statement Roth identifies four of the major components
of environmental education: interdisciplinary education,
learner-centered education, the interdependence of humans and
their environment and human welfare. Roth goes on to state
that "Ecology ... is basic to environmental education" and
that "Environmental education does encourage us to learn
directly from the world around us and learn our way forward.
Here Roth identifies two more basic components of environmental
education, the science of ecology and experience-based
education
.
In a memo from the Office of Environmental Education of
the U.S. Office of Education, "What is Environmental Education"
we find the following statement: "Not all educators and
planners agree on a definition of environmental education,
but they know what environmental education is . . . Environ-
mental education is a new approach to teaching about man's
14
relationship to his environment
—how he affects and is
affected by the world around him. Here again we see the
position stated that environmental education is something new
in education. This claim to newness is based on a collection
of principles described in the memo, principles that are typ-
ical of the models developed and described by leaders of the
environmental education movement. In this memo the following
components of environmental education are identified: a
Process dealing with man's natural and man-made surroundings,
experience-based learning, interdisciplinary education, life-
centered education, the development of self-reliance, quality
of life improvement through a rational approach, the develop-
ment of patterns that will endure throughout life, and
education directed toward survival. Of all of these components,
only the survival component is a new emphasis in education.
The rest of the components were all characteristic of earlier
educational movements, and for the most part well developed
on a theoretical level.
Rodney L. Dorian, in an article in the fall 1977 issue of
32The Journal of Environmental Education
,
evaluates the
theoretical models of several environmental education leaders.
He identifies what he considers the most common conflict be-
tween the various approaches to environmental education. That
conflict is between the emphasis to be placed on cognitive
objectives as opposed to affective objectives. This conflict
was similar to one that existed between the leaders of the
nature-study movement, a conflict that was never satisfactorily
15
resolved.
Apart from the conflict between the emphasis that should
be played by one objective or another in environmental educa-
tion, the components identified above appear in the profes-
sional literature frequently enough to be identified as
characteristic of the movement. Even a quick glance at state-
ments from educational leaders of earlier movements will serve
to establish question as to the newness of these components
.
The pupil should be taught to follow from effect
to cause and from cause to effect: to classify ob-
jects; to correlate activities and ideas; to observe
in detail, and also to view the general relation of
things. (1905)
What are appropriate results ^"of nature- study
_7?
(1) A sustained interest in natural objects and pheno-
mena of nature. (2) An independence in observation
and conclusion. (3) Some conception as to what an
exact statement is. (4) Some conception of what
constitutes proof: in short, an independent,
rational individual such as the world needs today
more than anything else.^^ (1905)
In nature-study, it seems to me, the truths of
nature, their significance, and reliable ways of
finding both of these things is our immediate goal. ^(1910)
That nature-study should give practical informa-
tion, goes without saying. (1910)
. . .
Bring the pupil by degrees to a strong
realization that he is the focus of innumerable
forces about him which so bear upon him. as to
render . . * ^this_7i^nowledge ... an absolute
necessity.^ (1922)
The powers of observation are strengthened _
chiefly by learning to think about what one sees.
(1B97)
16
• . . It is hoped that teachers may be able to
. . . bring their pupils into fuller knowledge of
themselves
,
and of their duties and relations to
the world about them. 3^ (1891)
. . .A belief in the supremacy of natural
law ... is to be .. . the great harmonizing in-
fluence in every field of human thought. (1895)
The Ecologist ... was slow in making his in-
fluence felt in the . . . schools. It took
. . .
time to work out the problem of the interdependence
of life. 41 (1915)
It is a well-known fact that man is the most
disturbing element in the balance of nature. 42 (1925)
The work of each grade should be adapted to
the children of that grade. 43 (1900)
... Nature is not mere form and structure
. . . nature is . . . nature studied in its rela-
tions. Every phenomenon in nature stands in
relation to a host of other phenomena. 44 ( 1900 )
To the whole of which it is a part, . . .
to natural environment, to past and future, . . .
to other individuals, similar and dissimilar . . .
to other phenomena, prominent in physics and
chemistry, ... to man. 45 ( 1900 )
^Nature-study is_7information which has
aesthetic, moral, practical, and intellectual
influence in the everyday life of the average
individual. 45 (1905)
Nature-study ... is concerned with the child's
outlook on the world. 47 (1905)
. . . To live in right relation with his natural
conditions is one of the first lessons that a wise
. . . man learns. 48 (1915)
A study of environmental material not only
makes education rrore real to the child, but also^
better equips him to improve society or adjust him-
self to it. 4^ (1935)
To develop a sense of the interdependence of
all life and the interrelationship between human
life and natural environment. (1944)
17
To develop a knowledge of how environment
affects the way mankind lives, and what man has done
to change his environment
.
(1944)
All nature, including man, is interdependent
. . .
If man upsets nature s balance
,
he may destroy re“
sources he needs ... Proper use of natural re-
sources is based on cooperating with nature
. .
.^^ (1945)
Resource-use education goes beyond the usual
concept of conservation education in several ways
... it interprets resources as including not
only natural resources, but also human resources
—
the quality and quantity of the population—and
social resources—customs, institutions, capital,
and skills . . . there is an uncompromising unity
and balance among all the elements of the natural
environment ... an inescapable companionship be-
tween nature and culture . . .^^ (1945)
These statements should make it clear that contrary to
the stated positions of the leaders of the environmental-
education movement, environmental education is not substan-
tively new. \4hat environmental education has done is to re-
package the ideas of the past in contemporary language and
change the focus from the management of natural resources for
54
economic gain to a "quest for environmental quality ’ with
survival as a motivating factor.
Of particular interest in the present study is the role
that the nature-study movement had in the development of the
components of environmental education, especially as both
nature-study and environmental education relate to progressive
educational thought generally. Lawrence Cremin, in The_Trans-
formation of the School , first published in 1961, makes only
brief reference to the nature-study movement. Liberty Hyde
18
Bailey is discussed in terms of his role "as champion of
country life."^^ Wilbur Jackman, one of the leaders of
educational reform in the late 1890 's, is seen by Cremin as
the ‘brilliant leader" of science education begun in the form
of nature—
-study • Cremin seems to have accepted the popular
misconception of the nature-study movement presented by
E, Underhill in his study. The Origins and Development of
Elementary School Science published in 1941. Underhill
described nature-study "as a movement in two senses. First
. .
.
^as_/part of a broad and general development resulting
from the combined influences of Romanticism and the "new"
education. Second, it may be thought of more specifically as
a school program initiated and largely directed by Dr. Liberty
56Hyde Bailey and his associates at Cornell University. " In
a study done in 1967, after the publication of Cremin 's book,
Richard R. Olmsted challenged the position taken by Underhill.
In his study, "The Nature-Study Movement in American Education,"
Olmsted stated that "the nature-study movement was not largely
directed by Liberty Hyde Bailey . . . nor was Romanticism as
dominant in the literature of the movement as Underhill
implies." Olmsted suggested that the objectives of the nature-
study movement were far broader than was proposed by Underhill
and that Underhill failed to recognize the conflicts within
the movement.
Olmsted limited his own study to the re-examination of
19
the educational theory of the nature-study movement, correct-
ing what he believed to be the deficiencies of Underhill's
study. He did not attempt to "relate nature-study theory to
the broader aspects of American pedagogical theory, but
suggested that other studies might well be centered upon the
sources of the pedagogy of nature-study. To what extent were
nature-study theories broad extensions of the popular pedago-
gical theories of the time? Gould nature-study be profitably
traced to Pestalozzianism? Herbartianism? The Kindergarten
Movement? Child Study?
. . . Evolutionary Studies such as
these might provide needed insight into current theory and
practice in elementary science education. The present
study attempts to meet the need for such an evolutionary
study of science-based education, but expands the role
played by the nature-study movement in its relation to
60American pedagogical theory. The justification for such an
expanded focus is based on numerous statements made by the
educational reformers of the time. A sample of some of the
more significant of the statements follows:
The introduction of nature-study into the common
schools has made it obvious to the most obtuse that
complete reorganization of the course of study is
imperative. (1895)
Nature-study found the grammar school utterly
poverty-stricken from the standpoint of thought material
. . .
It was like sunlight breaking through gloomy
clouds. The fields of thought opened up to hungry minds
were entrancing. It is a small wonder that a movement be-
gan which closely resembled a stampede. It actually
seemed as though the three R's were about to lose their
grip.^^ (1895)
20
Nature-study is not primarily a natural-history
subject; it is primarily a pedagogical idea ... It
is concerned with the child's outlook on the world
. . . It is the fruit of the great educational reform-
ers Comenius, Pestalozzi, Rousseau, Froebel and the
rest. 63 (1905)
For at least two decades the leaders in nature-
study were also the leaders in the progressive thought
concerning elementary schools. 64 (1922)
21
Method and Procedures
This study utilizes the usual techniques for the
writing of intellectual history. Most of the material
^^^^^zed in this study is drawn from books, journals, and
the records of professional meetings.
The major individuals, ideas and works relating to each
educational reform movement, will be organized according to
historical sequence. This analysis of the evolutionary de-
velopment of the components of environmental education will
be found in Chapters II and III. chapter II is divided into
three parts: part one focuses on the intellectual origins of
the nature-study movement: part two focuses on the development
of natural science oriented printed educational materials: part
three focuses on the beginnings of school reform in America.
Chapter III is a comparison of the various aspects of
the nature-study movement that justify nature-study as a
forerunner of progressive educational reform, as well as an
articulate, well-developed prototype of the major aspects of
environmental education.
Chapter IV is a profile of environmental education
theory based on the professional literature published be-
tween 1969 and 1979. Included in this chapter is an account
of the principal components and general definitions of envi-
ronmental education. Chapter V will summarize the study,
present conclusions, and suggest further areas of study.
CHAPTER II
FORERUNNERS OF THE NATURE
-STUDY MOVEMENT
Part One: Early European Educational Reformers
One of the most significant educational reform efforts
in America during the late nineteenth and early twentieth
centuries was led by the supporters of the nature-study
movement. No educational reform effort prior to this time
reached so extensively into the educational system, or drew
the attention of so many of the nation's educational leaders.
Yet most educational historians have given little attention to
nature—study
,
perhaps because it has been viewed primarily
as a part of elementary science education. For whatever
reason, the lack of recognition of this period of educational
reform in American educational history has been a serious
oversight. The nature-study movement was much more than an
effort to introduce the study of nature into the schools, it
was an effort to reform elementary education along the lines
of the early European educational reformers, and it is to
these men that we must look for the origins of such reform.
The most active phase of the nature-study movement
occurred between 1890 and 1920. But the nature-study move-
ment was not an isolated phenomena. It developed from
previous ideas and events and became part of an ongoing
educational reform process that is still alive today.
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Insight into the origins of the nature-study movement
and the educational reform movements that followed comes
directly from the leaders and writers of the nature-study
period. In 1904, Liberty Hyde Bailey said that "nature-study
is not primarily a natural-history subject, it is primarily a
pedagogical idea ... it is concerned with the child's out-
look on the world ... it is the fruit of the great educa-
tional reformers Gomenius, Pestalozzi
,
Rousseau, Froebel
, and
the rest." The nature-study leaders made frequent reference
to these European reformers and clearly recognized them as
forerunners of the nature-study movement. In order to fully
understand the historical significance of the nature-study
movement, it is necessary to focus on the contribution
made by these men to educational reform thinking.
John Amos Gomenius. Liberty Hyde Bailey identified John
Amos Gomenius (1592-1670) as the educational reformer who
most influenced the thinking of the nature-study leaders.
Even a brief look at the educational theories and methods of
this seventeenth-century Moravian monk makes it clear why
educational reformers have been heavily influenced by Gomenius'
vision that the "reform of education would bring about a re-
form of the works," resulting in "less ignorance, confusion,
.i2
and dissent," and "more light, order, peace, and silence."
According to Gomenius, knowledge explains the unintelligible,
and art shapes the feelings of men. He postulated a demo-
cratic uniformity of the school system for children up to
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eleven years of age, and suggested that a well-organized
school should develop socially useful, practical skills, as
well as scientific knowledge of the natural environment.
This he suggested should be done through an approach to
education that awakens the interests of children and pro-
3duces a zeal for hard work. Comenius was clearly a man far
ahead of his time: over three hundred years later his ideas
still strike us as modern.
Comenius has been described as "the first writer in
4the field of pedagogical theory. " His manner of posing prob-
lems requiring investigation opened up a new chapter in
pedagogical history. He consciously directed this discip-
lined method towards a scientific approach to reality, and a
5
scientifically grounded theory of action.
Comenius' ideas have not always been interpreted in the
same way, but his two basic elements of child activity and
direct experience in the learning process remain key elements
in modern educational learning theory. Two additional con-
cepts are important to our understanding of the origins of
the ideas we find in nature-study: progressive education and
environmental education. The first of these is the concept of
interdisciplinary education. Comenius wrote that there should
be no boundaries between fields of education or between
individual disciplines. The second major concept was that
of life-long education. Comenius recognized that the impact
of science was so great on human affairs that life-long
25
education would be a necessity if the world was to be a
better place.
^
Cotnenius
' contributions to education are outlined by
Jean Piaget in a fascinating foreward to a volume of ex-
cerpts of Comenius' works, published in 1957 by Unesco and
Teachers College Columbia University,^ Piaget states that
Comenius must be regarded as a great forerunner of modern
attempts at international collaboration in the field of
education, science, and culture ... his system , , ,
fused nature, human activity, and educational process into a
single whole." His major contribution, according to Piaget,
was "the creation of a science of education and a theory of
teaching, considered as independent disciplines."^ Piaget
goes on to say that "his two central ideas were . . . that of
nature as a creator of forms and that of the parallelism
between the activity of man and the activity of nature . . .
By making a more scientific study of the evolution of living
beings, child development, and social structures, we can
rediscover Comenius' great truths . . . Whatever the terms
used to describe these facts, it is true that children develop
according to natural laws; that education must take such de-
velopments into account; that human societies also evolve
according to certain laws; and that education is likewise
dependent upon social structures. Comenius is thus among
the authors who do not need to be corrected or, in reality,
contradicted in order to bring them up to date, but merely
26
to be translated and elaborated.
It is impressive that Piaget gives Comenius the credit
for the origin of the theories and ideas that Piaget himself
is recognized as having developed during our own time. Piaget
further suggests that Comenius' "supreme merit" is the fact
that he raised a series of "new problems for his century:
mental development, the psychological basis of teaching
methods, the relationship between school and society, the need
to organize or regulate syllabi and the administrative organiza-
tion of education, and lastly the international organization
11
of research and education." it was this complex framework
of educational theory and philosophy that Bailey was referring
to when he said that "nature study is not primarily a natural-
history subject, it is primarily a pedagogical idea ... it
is the fruit of the great educational reformers Comenius . . .
Comenius advocated education for everybody. He believed
that if universal education could be established, the way
13
would be opened to the reform of human society. He recog-
nized the vast discrepancy between the changing horizon of
man through the impact of science, and the one-sided memo-
rization methods in the schools of his time. Humanism in
previous centuries had attempted to replace the medieval goal
of ascetic education with the idea of harmony between physical,
moral, and aesthetic aspects of education. These ideas in-
fluenced Comenius' thinking, but the efforts of the humanists
had resulted in a system as rigid as the one they were trying
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to reform. Education was still available only to the elite.
No compulsory education of children existed. In criti-
cizing the schools of his time, Comenius said:
Hitherto the schools have done nothing with the view
of developing children, like young trees, from the
growing impulse of their own roots, but only with
that of hanging them over with twigs broken off
elsewhere. They teach yDuth to adorn themselves
with others' feathers, like the crow in Aesop's
Fables. They do not show them things as they are,
but tell them what one and another, and a third
and a tenth, had thought and written about them,
so that it is considered a mark of great wisdom
for a man to know a great many opinions which
contradict each other.
Comenius' theories demanded an education based on a child's
surroundings and on the realities of contemporary life. His
principles of gradual, easy, pleasant but thorough teaching
and learning were drawn from the application of his observa-
tions of nature as they applied to the life and education of
16
man. He saw man as a small world (microcosm), reflecting
the universe (macrocosm), linked with nature and a part of it.
The task of education is to train the specifically human
capacities, manual skill, speech, reason, will, and sentiment.
From his concept of the universe as a whole, Comenius con-
cluded that there should be harmony of training: "of body
and the senses, of speech and activity, of reason, of morality,
and of piety. Comenius wanted to integrate human knowledge
in order to educate as well as to encourage scientific
research. "He believed with Socrates that man was basically
good, and with Francis Bacon, that knowledge is power. He
2R
selected knowledge not only for the purpose of investigation
of nature but also for the improvement of man himself and of
human affairs." Activity, Comenius believed, is an essential
feature of life, so "let the children be like little ants,
continually occupied in doing something, carrying, drawing,
• 19constructing, and conveying." Comenius was insistent that
young children should be given the greatest possible opportun-
ity to have contact with nature in order that the child could
perceive things as they are in reality. He thought that by
the age of six the child should have learned about animals,
plants, stones, names and uses of the parts of his body,
and be able to distinguish the colors. Geography was started
by studying the schoolroom, the streets, the fields, and the
farm. His emphasis was always on actual things, believing
that education started with the senses. Comenius said that:
Instruction must begin with actual inspection, not
with the verbal description of things . . . The
object must be a real, useful thing, capable of
making an impression upon the senses ... if
visible, with the eyes: if audible, with the ears:
if tangible, with the touch; if odorous, with the
nose: if sapid, with the taste. First the presenta-
tion of the thing itself, and the real intuition
of it, then the real explanation for the further
elucidation of it. 20
Comenius thought that pictures should only be used when
absolutely necessary, but he did feel that when textbooks
were used, they should be illustrated to aid in the learning
process. In 1658, he published Orbis Pictus , probably one of
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the first illustrated schoolbooks ever printed. This book
was one of the most popular textbooks in Europe for over a
hundred years. It attempted to teach a general knowledge
of the "chief things that are in the world, covering
such topics as aspects of nature, both organic and inor-
ganic, the physical development of man, mental and physical
work, rest and play, stages of man, social relations, and
moral life. The ideas in the book went from the simple to
the complex. prbis Pictus was a radical departure from
the traditional approach to teaching at that time, an
approach that has served as the basis of all of the major
American educational reform movements from the time of
Comenius to the present.
The contributions of Comenius have not been overlooked
by educational reformers in America. In 1892, the tercen-
tenary of Comenius' birth, Nicholas Murray Butler^^ wrote
that "the place of Comenius in the history of education is
one of commanding importance. He introduces and dominates
the whole modem movement in the field of elementary and
secondary education. His relation to our present teaching
is similar to that held by Copernicus and Newton toward
modern science, and Bacon and Descartes toward modern
24philosophy. " Lawrence Cremin of Teachers College Columbia
University suggests that even though one might quarrel
with Butler's particular analogies, it is difficult to deny
25Comenius ' "towering significance.
"
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a^n Jaccpjes Rous.^oan. comenius
' approach to pedagogy was
continued by Jean Jacques Rousseau (1712-1778),^® one of the
most important French writers of all time. Rousseau preached
the return to nature, the necessity of a social contract
which guarantees the rights of all, and laid the foundations
of educational psychology. His writings on human rights
played an important part in forming the thoughts of those who
about th© French Revolution in 1789.^^
Rousseau's educational theories were quite similar to
those of Comenius, but he based his education more on the
nature of the child and the child's experience with the
facts of nature about him. Rousseau became the spokesman for
a movement that attempted to appeal to reason and to "exalt
the individual" against an aristocracy of intellect. He
thought that education should be identical with a child's
lif©/ i^sther than a preparation for a child's future, and
that it should not try to model the child in any particular
manner. He believed that a skillful teacher should do no
more than help the child in developing its own needs, drives,
30feelings, and thoughts.
Rousseau's principles for science instruction can be
summarized as follows:
1. Principles of science are to be discovered by the
child, not to be merely learned as facts.
2. A taste for science and an ability to use its -
methods are the objectives, rather than a great
deal of learning.
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3.
5.
One should begin with the common phenomena ofexperience.
learning is determined by experienceand the needs of the learner, rather than by theorganization of science. ^
The learner should construct his own simple
apparatus .
^
Rousseau's educational ideas were outlined in Emile,
1762, where the emphasis was not to give the child
knowledge, but to teach him how to acquire it and teach him
to "love truth above everything else.
Numerous examples may be found in the educational
materials from the time of Rousseau to the present to illus-
trate Rousseau's profound influence, as a follower of Comenius
as well as an originator of ideas himself, not only on
science education, but on educational reform in general. A
common denominator for the theories of Comenius, Rousseau,
Pestalozzi, and Froebel seems to be that all of these early
educational reformers worked closely with children, studied
the behavior of children, and based their theories on their
observations. This approach represents the beginnings of a
scientific approach to educational design and parallels the
introduction of rational thought into education as a major
skill to be developed in the student.
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Johann Heinrich Pestalozzi. Educational reform was continued
through the work of Johann Heinrich Pestalozzi (1746-1826) who
was profoundly influenced by the ideas of Rousseau and Comenius.
He started a school on his farm in Yverdon
, Switzerland, in
1744 to train fifty poor children in gardening and the three
R's. Although the school failed financially after only two
years, he continued to study children and to teach.
His works were widely read and he has come to be called
the "father of object teaching, " the popular educational
reform movement that was at its peak in America between 1868
34
and 1880. (Object teaching used material objects as a way
of focusing the attention of the learner. It will be dealt
with in more detail later in this chapter.) His contributions
to educational method are legion, including replacing recita-
tion with discussion, individual hearing with group instruction
and catechism with thinking. In essence, he turned the old
school methods upside down. Maintaining that observation is
the basis of all knowledge, he saw the first object in educa-
tion as accuracy in observation, and the second, correct
expression of what has been observed. His method was based
on the theory of the development of mental faculties: the
first faculty of observation was followed by the faculties
of reason, judgment, and moral power.
Pestalozzi was less successful at putting his ideas into
practice than some of his disciples were. Pestalozzians
spread rapidly over Europe, following the wide acceptance of
33
the ideas of Comenius. England was less enthusiastic about
Pestalozzi but one learning center was established, the Home
and Colonial School at Gray's Inn Road, London. This school,
as a result of the efforts of an American educator named
Edward Sheldon, was to play a crucial role in the develop-
35
ment of object teaching and nature-study in America.
Freidrich Froebel. A well-known and important student of
Pestalozzi 's was Freidrich Froebel (1782-1852). After
studying with Pestalozzi for a time
,
Froebel taught under
Pestalozzi from 1808 to 1810. In 1816, Froebel opened a
school of his own along Pestalozzian philosophy lines. He
was interested in developing the inborn moral, social, and
intellectual capacities of the child, implementing these ideas
through nature-study, gardening, and play. His major contri-
bution was his focus on the use of nature as the source of
experience that would furnish the opportunity for normal
child development. His theories focused on the unfolding
personality of the child, setting limits on the activity of
the teacher and emphasizing the free and spontaneous activity
of the child. He was interested in developing the spirit
of the child rather than the faculties. He directed teachers
to "take your little children by the hand: go with them into
O O
nature as into the house of God. " The emphasis on the
spirit, and feelings of sympathy for and oneness with nature
in the nature-study movement seems to have come directly
34
3Qfrom Froebel.
I" his Education of Man. Froebel outlined his approach
to education:
We do not feel the meaning of what we say, for
our speech is made up of memorized ideas, based
neither on ^rception nor on productive effort.
Therefore, it does not lead to perception, pro—
diction, life ... it does not proceed from
life. 40
. . . So called higher knowledge rests, ordinarily,
on phenomena and observations within the reach of
the plainest man, observations which frequently
—
if he knows how to use his eyes—come to him with
little or no expense, in greater beauty than the
costliest experiment could yield them. But to this
he must bring himself by continued observation:
to this he must let himself be brought by the boys
and youths around him ... If they desire to know
something, their ignorance is not the greatest evil.
Let them imitate the child's example: let them be-
come children with the child, learners with the
learner: let them go to father and mother, and with
the child be taught by Mother Nature and by the
fatherly spirit of God in nature. 41
We can see in this quote, the ideas of Comenius,
Rousseau, and Pestalozzi, but we also see the special empha-
sis Froebel puts on spirit and sympathy with nature, a theme
that was to dominate the nature-study movement, in its later
years, under the influence of Liberty Hyde Bailey.
This short survey of the major European educational re-
formers provides us with an overview of the role they played
in the development of educational method and theory. In
general, they were in agreement in the fundamental principles
of educational theory. It is important to note here that
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faculty psychology (the theory that the mind was made up of
several separate faculties such as memory, reason, etc.)
was becoming the generally accepted learning theory of the
time, and educational psychology had not yet become organized
as an experimental science. Both Comenius and Pestalozzi spoke
in terms of training the faculties, with only Froebel
challenging this theory. However, in general, all were seek-
ing ways to help the development of spontaneous forces of the
child and the child's own activities. Educational psychology
has developed out of these efforts to understand the learner
through objective study and analysis.
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Part Two; The Development of Educational Materials
th© poriod r©pres0r)t©d by th© ©arly European
educational reformers, the developing educational psychology
rested on the assumption that there is "unity in nature and
that nature is purposive and has direction. This led to
the position that humans must work with rather than against
nature. Newton forced attention on an orderly universe
and this led to the interpretation that it is humankind's
responsibility to discover "nature's laws" and obey them.
This established the assumption that nature is always right
and that a "natural method" is the best method. These
early educators sought to discover this "natural method"
through child study. The new science of the eighteenth cen-
tury was forcing a closer look at the natural world as
isolated parts fell into patterns and the natural world be-
came dynamic, with a force of its own. This demanded a new
kind of respect for nature and nature was elevated, even
deified, as reflected by many of the nature writers of this
and later periods.
Some saw in this new view of nature a more sophisticated
understanding of God. This order in nature was God's order
and a study of nature became, for some, the path to a greater
understanding, appreciation, and acceptance of God. For others
it posed a dilemma, and philosophers such as Bacon attempted
to separate rational inquiry from theology. The Bible,
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however, remained the final authority. The attitude of
scientific skepticism was not easy to adopt, but it was
equally difficult to ignore. Educational materials that
developed during the early nineteenth century tended
to reflect this conflict, taking a narrow approach to the
knowledge of science and failing to incorporate science into
the broader view of general knowledge, education, and the
human condition as suggested by Comen ius.
This conflict between God and science continued to
demand the major attention of writers and educators for
much of the nineteenth century. Even those materials with
the best scientific methods often suggested that such studies
would lead the learner closer to God.
The following passages were typical of the materials
written during this time:
l_ students should be well acquainted with a good
history of the Bible_7 before they begin the study
of natural philosophy, that many phenomena may be
referred to the immediate will of God, instead of
only accounting for them by physical or natural
causes
.
. . .
the sciences may be taught not only experi-
mentally, but religiously. The pupil may be led to
God through the material world, after having once
become acquainted with the nature of the divine
mind. Through his own soul. When the natural
sciences can be taught in this manner, there can be
no doubt of their beneficial effects.
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By the 1820 's, the basic ingredients necessary for the
beginnings of educational reform in America had begun to
develop: truth through direct observation rather than through
classical authority and a new educational theory based on
"natural method, " resulting from the direct observation of
children. These basic components—redefined, elaborated,
and distorted by various educational theorists and educational
movements for over a hundred and fifty years—still survive
in various forms today. It is the history of this process
of educational evolution that gives us some perspective on
our own experience today.
The development of non-school oriented natural science books.
The liberalizing influences of the mid-eighteenth century
resulted in the development of numerous instructional materials
intended to expose the child to the new knowledge of science
and related subjects. Originally most of these materials were
produced in Europe. America was serving as a stronghold against
such "degenerate" ideas because they were seen to contradict
the authority of the Bible. Many of these materials eventually
found their way to the colonies nevertheless. In general there
was a time lag between the changes occurring in Europe and
changes occurring in America: the development of an educated
upper class greatly facilitated the development of reform
efforts in America. Many of the early educational materials
containing a broad assortment of subjects, including science,
were designed for "young gentlemen." The breakdown of the
social classes in democratic America eventually made this
distinction less extreme.
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The earliest appearance of educational materials speci-
fically designed to teach children about the environment
developed after the time of Comenius. Written in story or
dialogue form, they were generally based on the theories of
Locke and his followers, and were designed to be used in the
home by tutors and parents. Orra E. Underhill has done an
extensive study of these materials as they relate to the
development of elementary science, and has collected a
. . 45fascinating series of excerpts from them. He points out
that the "theory of teaching embodied in writings of these
individuals was an enormous advance over the usual eighteenth
century methods. . . . Directed observation of natural
47phenomena occupied an important place in this literature. "
Much of this material was originally published in England,
and later brought to America, adapted to the new world and
reprinted by publishers here.
As the common schools took over more of the education of
all classes, there was a parallel shift in focus of these
materials to those intended for school use. The introduction
of these school-oriented materials into American schools
was slow due to the resistance on the part of the schools to
accept any kind of change.
Based on the educational theories of Locke, ( Thoughts on
Education
,
1693) and Rousseau, ( Emile , 1762), these materials
40
are in part still considered valid in terms of present-day
programs of elementary science, and the potentialities of which
are still to be realized in common school practice.
We have, then, starting with the publications of A
Gate to the Sciences Opened by a Natural Key
, or A Practical
Lecture on the Great Book of Nature Whereby the Child Is
Enabled to Read the Creatures There by Hezekiah Woodward in
1641, and Orbis Pictus by Gomenius in 1658, the beginnings of
a shift in education from memorized knowledge to a focus
on things and phenomena. These materials, designed mostly
for home use, attempted both to instruct the child in the new
discoveries being made in science and to develop skills in
observation and reasoning through direct sense experience
with objects and phenomena. They reflect an appreciation
and understanding of science as a way of obtaining truth,
49
an idea just beginning to take hold during that period.
The development of science-oriented books such as these
represented a significant change. With few exceptions, such
writings carried a strong religious flavor. Such was the
case through much of the nineteenth century. Although some
of the materials made a serious attempt to be objective and
involve children in a process of observation and questioning.
Others took advantage of the increasing interest in nature
and science writing and the growing recognition that
children were interested in such subjects, to teach religion.
What developed was a period of science literature known as
41
Sacred Natural History, “ This type of literature sought to
respond to the instinctive and spontaneous interest and pleasure
children have in nature and direct them toward appreciating
the wonders of creation and thus "be led to more fully and
reverently love and admire a being who could and did create
such wonderful things for the children of man."^^ These
stories often become allegorical—fanciful accounts of animals
displaying morally desirable qualities. Many of the stories
greatly distorted the animals they were describing and the
information presented to the child was often absurd and un-
true. These materials represent a typical pattern in education-
al reform movements. Innovations are picked up by those with
opposing philosophies or a lack of understanding of the
original intent of the materials, and so modify them for their
own purposes that they end up having little resemblance to
the original materials. The uninformed public assumes the
material to be all part of the same trend and makes judgments
according to the particular materials they encounter. Judg-
ing from the popularity of the sacred natural history materials,
this fanciful approach had a large following. This period of
sacred natural history began to weaken by the 1860 's largely
because of the loss of contact with nature as people moved
off of the farms and into the cities and also because of the
change in thinking brought about by the publication of Charles
51
Darwin's Origin of Species in 1859.
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The development of school-oriented natural science books. in
order to trace the aspect of educational reform that focuses
on rational thought, especially when interpreted as the effort
to teach an openness to investigate the environment objectively
and through scientific research, we need to look at both the
introduction of science into the elementary school and the
development of science and natural history materials for the
schools. Orra E. Underhill has done an impressive job with
the task of tracing the history of science in the schools in
his book. The Origins and Development of Elementary School
52Science. The primary reform effort took place in the
elementary schools and it was concerned with: 1) defining
science teaching as rational thinking (thinking supported
with objective data) in addition to a body of knowledge to
be learned and, 2) placing the focus of education on the
learner.
In a pedagogical sense, it is difficult to have a pro-
gram that emphasizes direct interaction with the environment
as the basis for the learning process without a shift from
teacher-centered education to learner-centered education. It
is in this respect that the elementary school reform efforts
of the nineteenth century have made their greatest contri-
bution. All had elements of learner-centered education as
well as rational thinking. The secondary programs generally
lacked this dual objective, and when education does not -focus
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on the learner as an active part of the learning process, it
generally erodes into a one-way transferral of information
with laboratory experiences that serve as demonstrations
rather than opportunities to study science as a process.
Most of the following material dealing with early
science in the schools is a summary of Underhill's work.
The exceptions are noted.
Between 1820 and 1860 the U.S. population grew from
9,638,453, with 7.2% of the population urban, to a popula-
tion of 31,443,321, with close to 20% of the people living in
the cities. In the process, teachers experienced more
crowded classrooms, with a corresponding shift away from
science and nature materials designed for home use to
materials designed specifically for group instruction.
These materials were used in connection with mutual instruc-
tion systems (monitorial system), infant schools, readers,
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special science texts, and geography.
The monitorial system. The monitorial system or Lancasterian
System, developed by Joseph Lancaster and popular during the
first quarter of the nineteenth century, was designed to deal
with this population bulge in the classroom. A number of
learning stations were set up around a large room which were
manned by older students. The younger students would circu-
late around the room, investigating objects and pictures and
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gathering information. Large numbers of students could thus
be moved quickly and efficiently through the various learning
stations and little time was wasted waiting for a turn to
recite what they had learned. There is little evidence
that the monitorial system was based on any well-developed
educational theory. It seemed to be a solution to the problem
of handling large groups economically. Nevertheless, the
system did turn the learning process into a social experience,
with the child always active and changing focus frequently.
So even though this system was apparently not based on the
natural method theory popular in Europe during this time, it
did provide a basis for training the senses. Natural history
manuals were included as a part of the instructional materials,
probably representing the first formal introduction of natural
54history into the schools.
The monitorial system was later rationalized as a means
of mind training. DeWitt Clinton, governor of New York
and school reformer said,
"I recognize in Lancaster the benefactor of the
human race. I consider his system as creating a
new era in education—as a blessing sent down from
heaven to redeem the poor and distressed of this^^
world from the power and dominion of ignorance.
"
Clinton over-estimated the value and future of the
Lancasterian System. It was short-lived and "speedily burned
out, leaving hardly as much as a poor cinder by way of
-
56
remembrance.
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In th© natural history matsrials that w©re developed for
the infant schools, we find an emphasis on such things as
birds, fish, insects, reptiles, shells, plants, flowers,
and minerals. The materials were usually used as a
simultaneous means of teaching
, reading and spelling along
with natural history. They were similar in form to Comenius'
prbis Pictus
,
but usually lacked extensive illustration.
The development of the school reader as supplementary
reading material
,
although often with a natural history
focus, tended to shift any emphasis there was on the study of
natural objects to a study about them through books. This is
a pattern we see throughout the history of reform movements
dealing with sense perception. The initial programs deal with
physical objects and interactions with them, either in the
classroom or in the field. Then there is a degeneration of
these direct experience components and the child ends up
learning about the things through books. The school readers
represent just such a degeneration from the materials devel-
oped earlier for home use where the writers tried to encourage
the child to observe directly the items being described.
Little effort was made in these early school readers to
involve the child in direct observations.
A number of specific natural philosophy (physics) and
natural history texts were also developed during this period.
They tended to be information source books, with little* or no
emphasis on activity or investigation.
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Geography had developed in the schools during this period
and led to a focus on weather, the nature of the atmosphere,
the earth's changing surface, and eventually to an emphasis
on cause-and-effect relationships and the scientific organi-
zation of materials.
The stated purposes of many of these school—oriented
materials falls into two categories: to train or furnish the
niind and to offer rational proof for the existence of God.
Most of the materials actually focused on the former function.
As with the home-use materials, the shift seems to be toward
a greater emphasis on the science theme and away from the
religious focus, but the shift is more marked here. This
general shift away from a religious focus is a continuous one
throughout the history of school change and reform. Many of
these books were simplified and abridged versions of high
school and college science texts and little attempt was made,
beyond language changes, to adapt the material for children.
One example of this is a change from "some animals exfoliate
their article" to "some animals throw off their skins".
Such attempts were far from successful in producing material
suited for young children.
The general emphasis of the material of this time, then,
was knowledge of facts. There is little suggestion of the de-
velopment of the mental faculties or mind discipline in the
materials, although developmental psychology was gaining in-
creasing attention from educators during this time. The process
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described in these materials supports the memorization method.
Several of the books articulated the intent to train the reader
to judge, compare, reason, classify, and observe, but the
organization of the material made it easy to fall into the
old pattern of memorization, and most teachers did little to
discourage this tendency. Most of the school materials of
this period, as well as the home use materials, were based
on a question-and-answer format known as the catechism form
of instruction and was typical not only of the written
materials but the class instruction as well.
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Part Three; The Beginnings of
School Reform in America
The dominant educational theories up through the early
part of the nineteenth century in America were the knowledge
theory, largely carried on unconsciously, and the European
theory of mental faculties. Few educators gave much thought
to educational theory, and those who did speak out about it
had little effect on the schools. Schools moved along, doing
pretty much what they always had, only occasionally adapting
a new topic here and there to the old catechism format. The
influence of Comenius, Rousseau, and Locke, that had been
evident in the home-use materials, was almost entirely absent
in the school program during this period of early school
science. The tentative reform efforts had not survived the
introduction into the schools. The schools were continuing
to play their traditional role of resisting change, success-
fully retaining their authoritarian model of education.
Criticism of the catechism form of instruction eventually
began to develop, as evidenced by articles in the educational
journals of the time. This came about in relation to the
growing interest in the educational theories of learning that
was developing in Europe. These theories were based on a
serial development of the faculties, and as interpreted then,
suggested memory and observation as necessary first steps in
developing the child's mind.
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Natural history as a new school subject. As an example of
the criticism of the schools, the growing focus on faculty
psychology, and remarkable insight into the future of
American educational reform is found in a lecture by
Clement Durgan to the American Institute of Instruction in
571831. In this address, Durgan outlines the major themes
of the principles of Comenius, Rousseau, Pestalozzi, and
Froebel
,
Durgan made a simple suggestion that natural history
should be introduced into the schools as one of the branches
of common education. In the following statement, he outlines
this philosophy of education. It reflects much of the old
education, but differs in several significant ways.
Education, he says.
In its most extensive acceptation . . . comprehends
whatever may have any good influence in developing
the mind, by giving direction to thought or bias
to motives of action. To lead infancy in the path
of duty, to give direction to an immortal spirit
and teach it to aspire by will doing, to the re-
wards of virtue, is the first step of instruction.
We see little change expressed here from the purposes
of the old education common in the colonial school. We see
direction of thought and action, acceptance of duty and
virtue, and saving an immortal soul.
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Durgan continues:
To yDuth, education imparts that knowledge whose
ways are usefulness and honor, and by due restraint
and subordination makes individuals to entwine
with public good in a just observance of laws,
comprehending the path of duty.
Here Durgan adds useful knowledge, honor, law, and duty. He
goes on to say:
To manhood, it (education) leads him to reflect on
the ties that unite him with friends, with kindred,
and with great family of mankind, and makes his
bosom glow with social tenderness, it confirms the
emotions of sympathy into habitual benevolence, im-
parts to him the elating delight of rejoicing with
those who rejoice, and if his means are not always
adequate to the suggestions of his charity, soothes
him at last with the melancholy, pleasure of weeping
with those who weep. To age, it gives consolation,
by remembrance of the past and anticipation of the
future. Wisdom is drawn from experience, to give
constancy to virtue; and amidst all the vicissitudes
of life, it enables him to repose unshaken confi-
dence in that goodness, which, by the arrangement
of the universe, constantly incites him to perceptual
progress in excellence and felicity. Education is
growth and improvement of the mind. Its great^
object is immediate or prospective happiness.
Thus, Durgan established a very important principle:
education has consistently been seen as "preparation for
life"— "life" has been interpreted in endless ways. What we
get from the rest of Durgan 's statement are his beliefs
about life and destiny, in essence his "religion". In the
final analysis, this is what determines how one behaves,
how one interacts with the environment. What stands out- in
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his statement is his emphasis on happiness, a dramatic
change from traditional education and a reflection of the
attitude of the European reformers, especially Froebel
,
that
education should be enjoyable, extending the concept even
further, to establish happiness as a basic purpose of
education.
Durgan also suggests that from his view, education was
failing in many basic ways. Education had been seen as a
means to an end, not something of value in itself, that it
was usually seen as being "contained in books, and a certain
routine of studies, which, when gone through, is believed to
6
1
be accomplished, and consequently laid by." He questioned
how much influence the instruction had after schooling had
ended. He saw education as having the power to make an
individual what he or she was. Assuming that education failed,
the individual would be lost. Contemporary education, he
felt, did not train the mind: "One thing appears to be
certain," he said, "we were born with certain instincts and
feelings, which are the result of our organization, and we
are endowed with the powers of perception and memory; and from
6 2
these must proceed all our knowledge.
"
Durgan reflected the growing interest in faculty psy-
chology and an interest in an education more useful to the
individual. His main criticism of common education was that
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it had "too little ... for which, in after life, meoory will
pay her tribute to early instruction."^^ To correct this
misfortune, Durgan proposed to, "interpret to youth the
rudiments of that great book, the works of nature: to enable
them to read and understand the ceaseless wonders and bound-
less perfections there displayed. Durgan further suggests
that nature is a source of pleasure and helps to develop the
spirit, which, as we shall see later, was a primary theme in
the nature-study movement.
In an early perception of an ecological viewpoint, Durgan
says
;
Natural history, in its full extent, embraces the
name and description of every object of the material
world, together with their changes and phenomena.
"The condition of our being makes it incumbent
upon us to understand the nature of that system
of things of which we form a part, and from which
we derive our subsistence. To know ourselves,
would comprehend a knowledge of almost everything
else ... Our existence is as intimately connected
with the elements around us, as is that of a plant
. . . How intimately connected is the continuance
of life with air and heat . . . between us and the
fountain of our existence is the great laboratory^g
of animal life (and) the vegetable kingdom ..."
Although he does not make specific reference to Pestalozzi,
his teaching methods are clearly Pestalozzian.
"In teaching, I would begin where nature intended,
at home, and explain the objects immediately around
us. In this department, books for the pupil and
scientific arrangements with the teacher are minor
considerations. The object is to teach a knowledge
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things irathGir than of words t to study natur© inher own livery, rather than in the drapery of
art. ”67
He finishes his lectures by giving a detailed outline of
the educational value of teaching mineralogy (discrimination),
chemistry (concept of change), agriculture (ecology, although
he doesn't use the word), animals and plants (©njoyment of
nature), and anatomy and physiology (an understanding of our
own systems).
By 1831, Durgan had outlined the principles of the object-
teaching movement (1860-1880), the nature-study movement
(1890-1920), and the ecological foundation of modern environ-
mental education.
Naturalists, scientists and early school reform. The kind of
interest in natural history expressed by Durgan was not a rare
thing. During the first half of the nineteenth century,
there was growing interest in natural history, both as a
scientific research topic and a school subject. Often the
scientists were the ones most interested in translating for
the young the natural world they themselves were studying.
They made a significant contribution both to natural science
and to education. A few of the more important individuals
were George B. Emerson (1797-1881), Augustus Addison Gould
(1805-1866), and Edward Hitchcock (1793-1864). Although
these men played significant roles in both science and
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©dueation
, two otli©]r m©n playad an evsn grGatsr
role in "shaping th© d©stiny of scienc© teaching"^® in
Am©rica. Th©s© two men were Asa Gray and Louis Agassiz.
Asa Gray (lBlO-1888) became fascinated with plants
early in life. When he was thirteen h© describes how in
April he:
... sallied forth into the barewood, found an early
specimen in flower, peeping from dry leaves, brought
it home
,
and with Eaton ' s Manual ( Manual of Botany
by Amos Eaton), without much difficulty, ran it
down to its name Claytonia virqinica . I was pleased
and went to collecting and examining all the plants
on which I could lay my hands. I began an herbarium
of shocking bad specimens
Gray continued his botanical work and in 1838 he visited
Europe and met a number of distinguished naturalists, in-
cluding Darwin. Darwin, in fact, sent Gray an advance copy
of Origin of Species . Gray was considered an atheist because
71he accepted Darwin's theories.
Gray's Manual of Botany (1848) is a classic in the field
and is still in print in revised form (revised in 1908 by
M. L. Fernald and B. L. Robinson). His discussion of the
geographic roots of plants in his Manual marked the begin-
ning of geographical botany.
Gray's first textbook. Elements of Botany (1836), was
followed by several other books for young i^^ople: Botany for
Young People, Part I, How Plants Grow (1858), and Part II,
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How Plants, Behave (1872). in these books for young people
he showed his genius by translating the standard scientific
terminology into simple clear language. In the introduction
to Part I he writes:
Interesting as this study is to all, it must be
particularly so to young people. It appeals to
their natural curiosity, to their lively desire of
knowing about things ... To learn how to observe
and how to distinguish things correctly is the
greater part of education
. . . Natural objects,
everywhere present and endless in variety, afford
the best field for practice . . . This study ought
to begin even before the study of language
. . .
This book is intended to teach young people how to
begin to read, with pleasure and advantage, one
large and easy chapter in the open Book of Nature.
Here again, and from no less a figure than Asa Gray, we
see the themes of studying from nature, rather than books,
focusing on observation and discrimination, the natural
interest of the children in nature, and the appropriate-
ness of nature-study for the young, all basic components
of the nature-study movement.
Louis Agassiz (1807-1874) helped make the year 1873 the
turning point in natural history education. If one factor
triggered the beginning of what was to become the nature-
study movement and determine that progressive education's
first years would focus on the study of nature, it was
Louis Agassiz's summer school for teachers on Penikese
Island in Buzzard's Bay, off the coast of Massachusetts. This
three-month summer school, the dream of Agassiz for many
years, finally opened in July of 1373. It was financed by
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a $50,000 endowment given by John Anderson, a wealthy New
York merchant* The teachers that attended Agassiz's
school clearly remember his earnest appeals to "help him
make the true way of teaching universal throughout the
country by leading their pupils to study natural objects.
One of the teachers attending that summer, Helen Beedy,
wrote that Agassiz
standing before his class, crayon in hand, . . .
seemed not to see the eager students before him,
but rather the children all over the land for
whose faithful instruction he pleaded.
Agassiz died later that year, and the school was ter-
minated. But that single summer set in motion a series of
events that were to affect American education for years to
come. The times were ripe for reform and the influence of
the European reformers, together with the work of American
educators and natural scientists had contributed to a cli-
mate ready for change. Many of the leading educators of
the country spent that summer with Agassiz, accepting his
challenge and carrying his cause into the schools.
Born in Switzerland in 1807, Agassiz studied medicine
at Zurich, Munich, and Heidelberg, and became the first
professor of natural history in the College at New Chatel
and later spent time studying scientific methods in England
Agassiz, a man of contagious enthusiasm.and France.
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came to America in 1846 to give a course of lectures for the
Lowell Institute in Boston. In 1855, Agassiz and his wife
opened a school for young ladies in Cambridge. He gave an
hour's introduction each day in natural history, having the
young ladies hold specimens such as grasshoppers in their
hands as he spoke. "Agassiz did not teach nature-study in
the special sense—he taught the study of nature by the
'natural method'." His motto, "study nature
,
not books ,
"
clearly states his bias.
In 1859
, Agassiz sent the following letter to the
Secretary of the Board of Education, Massachusetts:
My Dear Sir:-^— It is my intention to do my full
share promoting the study of Nature in this
part of the world. What is most needed at
present to diffuse a taste for these studies,
is to prepare competent teachers. Thus far
I have been limited to admitting a few students
into my private laboratory:—want of room has
prevented me from doing more, but as soon as
the contemplated Museum building is erected
everything of that kind will become easy, and
it will give me the greatest pleasure, to admit
to my laboratory any teacher connected with the
Public Schools of this State, desirous of
fitting himself to teach Natural History,
and to give him such information as I can free
of any charge, during as long or as short a
period as he may choose—setting no other limit
to their admission than the capabilities of
the rooms devoted to the instruction of pupils.
As I hope the building may be erected during
the summer, I wish you would inform all of the
teachers of the State of these my intentions,
as soon as you find it convenient. 78
This endless dedication to "prepare competent teachers
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was evident throughout Agassiz's career. He was deeply
conscious of the essentials of learning and of the art of
teaching. He also believed that there was sufficient reason
why "the study of Natural Science may be the real founda-
. 79tion of all education.
"
His advice to teachers was to
:
"Lay aside all conceit. Self conceit retards
progress. Learn to read the book of nature
for yourself.®^
The time will come when what is in nature will
be expressed—not what any naturalists may
divine. The study of nature is humiliating.
Nature is always right. If there are errors
it is we who are in the wrong . . . all
studies that go deep benefit one. Never
attempt to teach what you do not know well
yDurself. Teach pupils to be observers.®^
And this mode of teaching children is . . .
natural . . . that is the charm of teaching
from Nature herself. "82
Agassiz believed that science must be rigorous and was
unimpressed with American scientific methods. He made the
observation, after twenty years at Harvard, that Harvard
was not a university, "only a respectable high-school, where
they taught the dregs of learning, where the function of the
college was to give students a taste of everything rather than
a thorough knowledge of something. He felt that the profes-
sors were not specialists and that their work was repeti-
tions rather than investigative, teaching definitions,
Q O
, ,
classifications, names and dates. Here Agassiz gives- us
some insight into the contemporary education of the
time.
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which had changed little since colonial times. The education-
al model he described at Harvard was the one used as a model
for high schools and elementary schools and it is not sur-
prising that such a system began to get the attention of criti-
cal educators as the value of developing reasoning power gained
wider acceptance. It was the traditional discipline and
memory approach to education that the reformers sought to
change, first with object lessons, and then with nature-study,
bringing the very basis of education into question. Comenius
and the age of science were at last beginning to have their
effect on the schools.
Agassiz's ideas, clearly influenced by Comenius, Rousseau
and Pestalozzi, were taken up by an enthusiastic following.
Arthur C. Boyden, an early nature-study leader in Massachu-
setts, said, "The inspiration of the nature-study movement
was in great measure due to the influence of Professor
84Agassiz. " Agassiz would have been pleased with the efforts
of those he taught at Penikese: his followers made signifi-
cant contributions to the educational reform efforts generally
as well as to the study of nature and science education.
The Boston Society of Natural History. In 1830 the Boston
Society of Natural History was founded in an effort to raise
the study of natural history in America out of obscurity by
encouraging the publication of books, research, and education.
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To support and encourage education, the Society founded the
Teachers School of Science in 1870 (Alpheus Hyatt was its
orator until 1902). Through this institution courses were
offered, guides were printed, and lectures were given. it
was due to the work of this group that nature study was intro-
duced into the Boston Schools in 1876 through the work of
Lucretia Crocher, supervisor of nature study for the schools.®^
The Boston Society of Natural History had an impressive
list of members, including early reformers such as George
Emerson, Augustus Gould, Alpheus Hyatt, Samuel Scudder,
Louis Agassiz, John James Audubon, Alexander Graham Bell,
Ralph Waldo Emerson, Oliver Wendell Holmes, Horace Mann, and
86Henry Thoreau. It is clear from the work of the Society
and its membership list that natural history was a major force
during this time and helped focus attention on both the subject
matter and methods of education.
Universal education and Horace Mann. The growing interest in
natural science education during the mid-1800's was only a
part of a larger picture of educational change in the American
school. Men like Horace Mann in Massachusetts, Henry Barnard
in Connecticut, John Pierce in Michigan and Samuel Lewis in
Ohio were fighting hard for the acceptance of one of Comenius'
major ideas, the concept of universal education: education
free and available to every child. Their efforts to relate
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education and national progress had not gained wide support
in the beginning but by 1360, after twenty-fiva years of
uncertainty, a majority of the states had passed laws
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establishing public school systems.
Horace Mann was a key figure in this fundamental social
reform effort. Shortly after his appointment as Secretary
of the Massachusetts Board of Education he had read James
Simpson's Necessity of Popular Education (1834). Simpson's
ideas leaned heavily on Pestalozzi as well as the English
88phrenologists and their faculty psychology. Mann was
attracted to the Pestalozzian naturalistic pedagogy, but
was also committed to moral instruction. Mann sought to
resolve this conflict of freeing and shaping the child at
the same time through faculty psychology.
In spite of its shortcomings as a theory, faculty
psvchology did serve to focus attention on "a naturalistic
explanation of human behavior, it stimulated much needed
interest in the problem of child health 7 and it promised that
education could build the good society by improving the
89
character of the child.
"
Research in educational psychology and child study. Psycho-
logical research during the nineteenth century resulted in the
eventual rejection of faculty psychology. In 1840 Charles
Darwin himself started a two-year diary of observation of
These notes were eventually used in hishis infant child.
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Expression of Emotions in Man and Animals.
The child-centered strand of the progressives drew
heavily on Dairwin and others involved in child research,
for example, G. Stanley Hall, president of Clark University,
who wrote Contents of Children *s Minds on Entering School
,
in 1883, and Aspects of Child Life and Education in 1921,
and James Mark Baldwin, who wrote Mental Development in the
Child in 1895. Hall observed that,
"The wave of interest in child study which swept
over the country some three decades ago, and even
inundated Europe ... taught us that the child
and his characteristics are ages older than adult-
hood, which is a comparatively recent super struc-
ture, and that success in life is far more dependent
than we had realized on a happy childhood.
Here we see Hall's beliefs both in the evolutionary inter-
pretation of child development, the influence of Darwin,
and in the belief that adult functioning depends on the •
experience of the child. Such beliefs set the stage for,
and fed, the educational reform efforts of the times and
the nature-study leaders focused their entire program on
these beliefs.
The inspired efforts of the scientists, teachers, and
p3 y^^hologists during the first half of the nineteenth
century
had failed to have a great deal of impact on the schools.
The faults they saw in the schools remained essentially un-
" Sacred natural history" had failed in its attemptchanged.
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to draw the attention of the child to God by drawing on the
spontaneous interest of the child in nature. The more
scientifically oriented natural history that followed was
eventually forced into the traditional discipline mold.
Children spent hours memorizing from botany or zoology books,
rather than observing nature directly. Again and again, we
see the failure to consider the child as an individual with
special interests and special learning characteristics. It
is easy to see why such a system drew so much criticism.
Without a completely new approach to education, there was little
chance that the introduction of natural history into the
schools would meet with much success. The cycle of reform
effort and failure experienced by the natural history lessons
was clearly described by Era Meyers of the University of
Chicago School of Education. The study of natural history,
she said;
. . . took its initiative in the Common Schools
because of what it promised in the way of whole-
some physical, mental and religious training ...
the work ended in an attempt to teach an organized
fund of knowledge for its own sake ... the
cycle was completed, its stages being: a recogni-
tion of the fact that children are instinctively
interested in their nature environment; that their
reactions to these interests exert on them a strong
growth influence, physically, mentally, spiritually;
the school attempts to utilize this interest;
knowledge is systematized, a textbook is written,
teachers are trained through a textbook, they
attempt to teach children by the same method, contact
with nature is lost, spontaneous interests vanish
from the school room, the study becomes a mere
matter of memorizing the system, public protests,
exit the study either by neglect or expulsion.
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Era Meyers made a further observation of major signifi-
cance:
The culturing which remains constant in each
succeeding generation of children is that same rest-
less interest in their nature environment: their
desire to know plants, animals, minerals, and all
objects and phenomena about them; to roam the fields
and woods, to pry about the streams and ponds and
to ask questions about these things. The presence
of this spirit is sufficient to insure a return of
the schools to this same viewpoint regardless of
the number of its failures. It is sufficient to
insure our return in the present and the future un-
til that time when we are able to grasp the elements
which will bring about a blending of these instinct-
ive interests with the aims, demands and organiza-
tion of the school.
This passage directly relates to what this study is
basically about, a look at the long process of trying to
blend the instinctive interests of the learner with the
objectives of society as reflected in the schools. The
pattern she described in 1910 is a familiar one to those
involved in any kind of educational reform.
"Natural method" and the new education, 1859-188p_^ There
was an uneasy transition period in America during the 1850 's
and early 1860 's. The concept of universal education had been
established, but not consolidated. The nation had entered
into an expansive period of industrial growth and heavy
immigration swelled the populations of eastern cities.
Darwin's Origin of Species published in 1859, had
shaken
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the very roots of Western thought, already weakened from the
growing influence of science and reason and many people were
"suffering through a profound religious crisis. Things
were further complicated by the fact that the era of the
American frontier had come to an end. All of these changes
reinforced an already growing concern for the loss of the
wilderness, and helped bring about an increased interest
in nature.
It is during this period that we begin to see a growing
sophistication in the approach to the study of nature with
a distinct ecological character. In 1869, John Muir made a
statement that sounds to us like the earth day creed and re-
flected the growing philosophy of the period: "When we try
to pick out anything by itself, we find it hitched to every-
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thing in the universe."
Interest in natural method and scientific research
drew the attention of many. In 1861, Herbert Spencer pre-
sented his natural process of education in his book. Educa-
tion: Intellectual and Physical , suggesting that education
must conform to the natural process of growth and mental de-
velopment, should be pleasurable, engage the spontaneous acti-
vity of the child, and lead to the acquisition of knowledge.
He also felt it should be for the body as well as the mind,
that it should relate to the rhythms of the learner, be in-
ductive, and that punishment should be related to the .
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natural consequences of wrong deeds and be tempered with
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sympathy. Spencer added little to the ideas of Comenius
and his followers, but articulation in a contemporary form
by an influential individual gave these ideas new life.
The growing concern for the environment was reflected
in a statement by Horace Greeley in 1851. Greeley said,
"Friends at home! I charge you to spare, preserve, and
cherish some portion of your primitive forests: for when
these are cut away I apprehend they will not be easily
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replaced.
"
The 1861 discovery by Schultz, the "father of modern
biology, " that the protoplasm of the animal and vegetable
cell is the same material caused natural history to become a
laboratory science, resulting in what came to be known as the
"closet naturalist" because the new scientist seldom ventured
out of his laboratory. Attention was drawn away from a more
holistic approach to education and the natural world, delaying
and distorting an approach to educational reform.
The publication of George Perkins Marsh's Man and Nature
in 1864 symbolized this growing concern for the environment.
Marsh contended that man's power to shape the natural world
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should entail a commensurate sense of responsibility. The
publication of his book marked the beginning of the preserva-
tion phase of the conservation movement and reflected the
growing awareness of the need for viewing nature as an inte-
^ .
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grated system in danger of misuse. In 1864, a federal
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sst asid© Yossmite Vall©y "for public use, resort and
„100
recreation, setting an important precedent for the de-
v©lopment of the national park system and initiating a more
active phase of environmental protection.
Another example of this ecological emphasis is found in
an unpublished manuscript by Lester F. Ward, a government
paleontologist. "The popularization of knowledge," he wrote,
"would create widespread understanding of man's relations
with nature; this, in turn, would enable men in their daily
lives to harmonize natural phenomena with human advantage; and
this ultimately would lead to the greatest happiness for the
101greatest number." In addition to seeing the advantage of
harmonizing man's activities with those of nature, we see in
Ward's writing the beginnings of the conservation philosophy.
Natural resources must be saved to be more useful , not to be
saved to protect them as they are. These two different
points of view of nature, preservation vs. conservation for
maximum use, have resulted in major conflicts over the years.
Major educational reform begins. The mid-nineteenth century
was clearly a period of both conflict and change for the
schools. With the growing acceptance of universal education,
more attention was given to methods of teaching and teacher
training.
Prior to the public school movement, teacher education
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had been minimal. As early as 1789 an essay in the Massachu-
setts Magazine urged consideration of education to "fit
yDung gentlemen for school keeping" so that schools could be
taught by "a worthy set of teachers instead of ignoramuses.
Then in 1816, Denison Olmsted outlined a plan for an "academy
of schoolmasters". A period of monitorial and academy train-
ing classes flourished for a time but proved unsuccessful.
In 1819, the first normal school was opened in Lexington,
Massachusetts, and this was followed by the appearance of at
least ten normal schools for teacher training before the Civil
War. New York State established a normal school system in
1031844, after a seventeen-year period of teacher academies.
The professional work in the pre-Givil War normal schools was
minimal and rudimentary. Although they were patterned after
the organization of the Prussian training schools, they re-
flected little of the Prussian methods. Their academic pro-
grams were identical to those of the academies, with somewhat
more focus on teaching. All that was known about the teaching
profession of the time was contained in two books, Potter and
Emerson's The School and the School Master and Page's Theory
and Practic©. Model schools associated with the normals
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w©re generally small and had only a few grades. The
public school movement, however, gave the normal schools new
life by creating a demand for teachers to work in the rapidly
increasing numbers of common schools. It was against- this
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background that the work of two schoolmen
, Edward Sheldon and
William T. Harris, was to "confirm the pioneering work of Mann
106and his contemporaries," and extend the role of science
and reason in the schools.
Object teaching and Edward Sheldon. Edward A. Sheldon
(1832-1897) began as superintendent of schools in Oswego, New
York, in 1854, having entered the teaching profession with
an eye on reform and improvement of teacher training. He
held Saturday lessons for the Oswego teachers
,
but after
five years as superintendent he was still dissatisfied.
His schools were running smoothly, but he sensed a lack of
motivation in the students, complaining that "the child says
107his tables with no notion of what they mean." This dis-
satisfaction with subjects and methods of teaching led
Sheldon
,
in 1859 , to make a trip to the National Museum in
Toronto to see an educational exhibit, a "complete collection
of the Pestalozzian educational appliances used in the Home
and Colonial Training School in London. Sheldon seized upon
_ — 10
l_ this exhibit_/ with delight as the object of his search,"
and "became a Pestalozzian on the spot." "He returned to
Oswego with the entire exhibit, which contained charts,
books, balls, cards, pictures of animals, building blocks
,
cocoons, cotton balls, samples of yarn and specimens of
pottery and glass. The exhibit cost Sheldon three hun-
dred dollars, about one-third of his yearly salary. On
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returning, he set up required Saturday classes for all the
Oswego teachers. During these three-hour classes, he began
teaching his version of Pestalozzianism, which he called
"object training. " As he worked with this new method of
using objects to guide learning, he became even more convinced
that this was the answer to the problems in the schools. His
next step was to search for someone professionally trained in
Pestalozzian methods to come to teach at Oswego. His first
reason for doing this was that he felt inadequate to teach
techniques in which he had no direct experience. The second
reason was that he wanted to establish an ongoing teacher
training program at Oswego, and this would require a profes-
sional trainer. He wrote to the London Home and Colonial
School with his request, and was able to get Margaret E. M.
Jones, a Pestalozzian expert, to come to Oswego for a year.
Her fee was room and board and one thousand dollars, which
staggered the local school board, but a group of private citi-
zens provided the money. Miss Jones arrived in May, 1861,
and was put in charge of the new Oswego Primary Teachers
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Training School.
In February, 1862, Sheldon invited educators from all
over the country to observe the work at Oswego. The principal
of the State Normal School at Trenton, New Jersey, was
appointed chairman of a committee to prepare a report on
this visit. This report predicted "a great and importaTit
revolution" in teaching and suggested that the country was
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"on the threshold of a mighty educational reform, «phe
report pointed out that "this system of primary instruction,
'^hich substitutes in great measure the teachers for the booh,
demands in its instructors varied knowledge and thorough
culture, and that attempts to introduce it by those who do not
clearly comprehend its principles, and who have not been
trained in its methods, can only result in failure.
This warning, perceived by those early observers of object
teaching, pointed out a key factor in the failure of all of the
great reform movements. The new methods demanded far greater
teacher training than the old methods did, and adequate
teacher training was seldom provided.
Miss Jones returned to London at the end of her one-year
appointment at Oswego. She was replaced by Hermann Krusi, Jr.,
the son of Pestalozzi’s best assistant at Yverdon. Krusi
provided Oswego with the necessary background in Pestalozzian
theory. Krusi 's arrival at Oswego brought worldwide attention
to the Oswego Normal School.
Object teaching had first been introduced into the
state normal school at Westfield, Massachusetts, in 1848,
but lack of support and publicity had caused it to die out
there. It took the energy and commitment of Sheldon to
trigger such a movement. Now, through Sheldon, the
Pestalozzian system of education, popular in Europe, had
apparently been successfully transplanted to America. Sheldon's
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presentation of the Oswego methods at the 1863 meeting of
the National Education Association set in motion a series of
visits and reports that resulted in the almost universal
adoption of the Oswego System, and Oswego became the leading
114normal school in the nation. Object training, then, was
now on its way to becoming the new education.
Object teaching was seen as the emancipation from the
words of textbooks. It was training in observing, reasoning,
and expression. But it required trained teachers. Practically
anyDne could teach under the old recitation system where aU
of the answers were in the books. The active participation
of the teacher was required in object teaching—books were
no longer used.
In an object lesson, the teacher would present the class
with some material object such as sugar, glass, wood, salt,
cork, leather, or lead. The teacher would then ask questions
about the material and the students would respond in terms
of what could be determined by direct observation of the mate-
rial. Later the teacher would substitute for the text and
provide information about the materials that could not be
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observed directly.
In his book. Manual of Elementary Instruction, Sheldon
presented his own object teaching philosophy. He pointed
to the weaknesses of the traditional teaching methods and
suggested that they were "not properly adapted to the mental.
.,116 He also
moral, or physical conditions of childhood,
pointed to the failure of traditional methods to
address the
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issue of the "natural order in the development of the facul-
ties, or to the many peculiar characteristics of children.
He suggested that too much emphasis had been placed on
the memory faculty and too little emphasis had been placed
on perception, the first to develop. He felt these faculties
needed exercise with the proper apparatus and facilities.
The basic Pestalozzian principles to be followed in all
lessons were outlined in the introduction to his book. They
were;
1. Activity is a law of childhood. Accustom the child
to do—educate the hand.
2. Cultivate the faculties in their natural order
—
first form the mind, then furnish it.
3. Begin with the senses, and never tell a child what
he can discover for himself.
4. Reduce every subject to its elements—one difficulty
at a time is enough for a child.
5. Proceed step by step. Be thorough. The measure of
information is not what the teacher can give, but
what the child can receive.
6. Let every lesson have a point, either immediate or
remote.
7. Develop the idea—then give the term—cultivate
language.
8. Proceed from the known to the unknown—from the
particular to the general—from the concrete to
the abstract—from the simple to the more difficult.
9. First synthesis, then analysis—not the order of the
subject, but the order of nature. US
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This list of principles was followed in Sheldon's book
by a section describing a number of traditional methods of
toaching, asking the reader what Pestalozzian principle was
violated in each case. The intention here was to train the
teacher to spot the faults in his or her own methods.
Object teaching was taken up by everyone with a cause.
By some it was seen as a method of training the mind. By
others, a means of using objective evidence to inculcate the
principles of religion, and by others still, a means of im-
parting information of practical value. Focusing narrowly
on any of these purposes tended to limit the application of
the method generally and elicit the criticism that eventually
defeated it.
Object teaching, then, was America's first real ex-
perience with Pestalozzianism. But the English form of
Pestalozzianism adopted by Sheldon lacked the integration
between theory and practice that was characteristic of the
German form. In spite of the input from Krusi, object teaching
in America developed as a system narrowly conceived and
lacking any essential element of order, unity of aim, or
steadiness of direction. The overemphasis on mental dis-
cipline as it related to faculty psychology made it easy to
convert back to the old system of teaching, resulting in a
memory lesson by using objects rather than books.
The basic weakness in object teaching was its dependence
on faculty psichology. Othersise, it might have been
more
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successful. But the concept of higher and lower faculties
"resulted in assumptions as to a serial development which
placed definite emphasis on memory and observation in the
lower grades and consciously eliminated attempts at develop-
•
. 119ing reasoning ability.
"
The focus on faculty psychology created a conflict be-
tween logical versus psychological organization of subject
matter. The logical approach would organize material,
especially in the sciences, in a manner reflecting the order
dictated by the factual knowledge of the specific discipline.
In the psychological approach, the "natural order" (percep)-
tion, conception, reasoning, and volition, in that order)
of the faculties dominated. Observation and memory were
believed to be the basic general faculties and needed to be
exercised in isolation from the others, making the subject
matter unimportant. This particular psychological approach
dominated object teaching and was the basis of much criticism,
especially from the scientific community.
It was not long before the distortion of the original
Pestalozzian principles began to appear in the object teaching
manuals. Objects were replaced with pictures and we have the
shift again from strict observation of things to a study about
things, and a parallel shift from object teaching to oral
teaching. The simplified natural history materials were then
used as a source of background information for the teachers.
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Object teaching eventually developed characteristics
very similar to those Sheldon and his supporters were
trying to avoid, meaningless memorization and verbalism.
It had proved impossible to train teachers adequately in both
method and philosophy. Francis Parker described object
teaching this way: "a natural object was taken, examined,
dissected, painted, drawn, exhausted and the interest of
120the children exhausted at the same time.
"
Object teaching had been seen in 1862 as creating
"the hope that the glorious day has already
dawned on our shores when the philosophies of
Bacon, the principles of Comenius, the system
of Pestalozzi, and the most practical methods
of Object Teaching shall be thoroughly in-
corporated into the system of instruction in
all the schools of our country. "121
In 1895, William Payne described the decline of object
teaching as follows:
"Within our time object teaching rose in the
East, if not as the sun at least as a star of
the first magnitude, but its distinctive light
has been lost in its passage across the horizon.
Then appsared other lights, such as manual
training and the inductive method: and now the
suns or meteors that are beginning to blaze on
our pedagogic firmament are concentration and
a pot of green feathers ^nature-study_7. "^22
Although object teaching was originally seen as a method,
and not a subject, it was seldom applied in this way. It
could have been used as a means of leading gradually towards
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the unification of knowledge and the development of re-
fl®ctive thinking in the upper grades
,
but instead it was
used as a means of transferring and memorizing information.
The American schools again displayed their capacity to
convert any new educational system back into the classical
authority model.
Some of the best of the principles of object teaching
did survive. These principles reflected an ongoing interest
in learning theory, teaching methods, the child, and an
effort to base knowledge and learning on direct observation.
These principles were to be carried on by the nature-study
movement
.
William T. Harris and natural science education. Perhaps
the most outstanding figure of his pedagogical era was
William T. Harris (1835-1908), prominent first as superin-
tendent of schools in St. Louis from 1868 to 1880 and then as
United States Commissioner of Education from 1889 to 1906.
In Harris we see the use of rationalism to justify old
beliefs, a pattern common throughout this early period of
transition from classical authority to rational thought and
scientific thinking.
Harris rejected Rousseau's naturalism and was attracted
to Pestalozzi, excepting the focus on sense perception. For
Harris
,
education should attempt to connect the natural self
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v/ith th© IsiTQGir society, snd foir him the essence of this
process was discipline. For the small kindergarten child this
meant orderly behavior. For the elementary school it meant
mastery of the fundamentals: mathematics, physics, natural
science, geography, literature, art, grammar, and history.
Harris based his program on four principles of education:
(1) "schooling must always be deemed preliminary to the larger
education of life—an education continuing through adulthood;
(2) the school should teach only what the pupil is not likely
to pick up from interactions with the family circle, with his
playmates, or with his fellow workmen; (3) the school program
should embrace only such matters as have a general theoretical
bearing on the world in which the pupil lives; and, lastly;
(4) the school must not trespass on the just domain of the
church.
So in Harris we see emphasis on practical education,
education throughout life, and the attempt to resolve the
conflict between school education and religious education.
His educational philosophy was clearly conservative, focusing
on order, work, effort and prescription rather than freedom,
play, interest, and choice.
Formalism wss the overriding characteristic of Harris
philosophy, probably the result of the influence of the
formalism of earlier educational models as well as a way, for
some at least, of countering the disorder brought about
by
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the conflict between religion and science. Harris felt that
the learning by doing of Comenius could be interpreted
©ither as spontaneous, without restraint or as self—activity
through prescribed forms. Harris obviously supported the
latter, more ordered, interpretation.
Harris ' understanding of the thinking process differed
somewhat from the faculty psychology theory. He stressed
relationships between the learner's mind and new experiences
without a strict hierarchy of faculties. This is reflected in
his programs in the form of focusing on unifying principles
rather than disciplining of individual faculties. This
stressed the unity and complexity of the mental processes,
with a recognition that reason functions even in simple sense
perceptions. This represented a major step away from the
popular faculty psychology theory and put Harris much more in
124line with later developments in learning theory.
Harris ' rejection of sense perception as a desirable
focus eventually led him to reject object teaching. He saw
science playing an important, but not major, part in the
curriculum. Social relationships should take first place.
First and foremost, • • • L student_7 must master
the language, i.e. , the usages of the social
organization: secondly, he must, through first
instrumentality, make himself master of the material
world. This in part answers the question why
education does not begin with the natural sciences.
The humanities come first. It is, more important
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for man to know human nature than material natureBut it is not necessary for him to be ignorant
Since Harris did consider natural science an important
and necessary part of the curriculum, he set out to design
what he thought was the most appropriate way to introduce
this material into the schools.
In 1371, Harris published How to Teach Natural Science
1 Oin the Public Schools
,
perhaps the first major science
curriculum to be developed for the schools. It was a
precisely laid out, orderly program that covered plant life,
animal life, and physical science, in a spiral course, such
that each pupil studied each topic three times between grades
one and six. His program, first developed in the St. Louis
schools, attracted national attention. As a result, natural
science was incorporated into many common schools across the
country. Harris ' model was considered the best representation
of the subject for more than 15 years. Nevertheless, it
had little permanent effect on the school programs. Where
it was used it was usually abbreviated and given little time
in the school curriculum. Often it was incorporated into the
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oral lessons and differed little from other lessons. In
the end, Harris' book had little effect on the introduction
of natural science into the schools.
Francis Parker and natural science as the core curriculum.
While Harris was working in St. Louis, Francis Wayland
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Parker (1837-1902) was beginning to attract attention in
Massachusetts, where he was superintendent of
schools. Parker was to play a much more significant role
than Harris in the development of educational reform through
science in the schools. Dewey called Parker the "Father of
Progressive Education." It was Parker's philosophy, through
9 t
the support of one of his proteges, Wilbur Jackman, that
created the first major school program emphasizing both an
understanding of the universe and scientific techniques as a
129
method of solving problems. This was to be the real
beginning of an attempt to design an integrated, holistic
approach to education about the environment. These prin-
ciples, developed by Straight, Jackman, and Dewey, have evolved
into recent programs in elementary and secondary science and
now into environmental education.
Parker began his career as a country schoolmaster in
New England. After serving in the Union Army, he returned to
teaching. He became increasingly disturbed with the school
practices he observed and began to read the works of contem-
porary educational theorists. This led him to spend two-and-a'
half years studying in Europe where he had the opportunity to
study the methods of Pestalozzi and Froebel firsthand. He re-
turned to the United States determined to help reform the
schools. In 1873, he got his chance. He was hired as
superintendent of schools in Quincy, Massachusetts. Here he
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began to .apply his educational philosophy that was ''more
Rousseauian than anything else/'^^^ but he did borrow heavily
from Pestalozzi and Froebel.
Parker removed the set curriculum in the Quincy schools
along with the speller, the reader, the grammar and the
copy book. The inductive method was used in arithmetic,
geography began with field trips into the local countryside,
and drawing was added. Observing, describing, and under-
standing, were emphasized first, and later conventional
• 132
studies were introduced.
Parker's system became an immediate success and interest-
ed people descended on the schools in great numbers. Parker
did little to advertise his program, protesting that "I am
simply trying to apply well-established principles of
teaching, principles derived directly from the laws of the
mind. The methods springing from them are found in the
development of every child. They are used everywhere except
in school. I have introduced no new principle, method, or
detail. No experiments have been tried, and there is no
133peculiar 'Quincy System'."
Parker was somehow able to translate the best of Comenius,
Rousseau, Pestalozzi, and Froebel into an integrated whole,
something that Sheldon and Harris were unable to do. He was
able to keep the various components in perspective, avoiding
over-concentration on any one aspect such as observation,
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orderly behavior or inductive reasoning, and all the while
retaining his focus on the child. What was new about his
program was his ability to apply the "natural method" without
great distortion, focusing always on "the spontaneous
tendencies of the child, " and trying to "understand these
tendencies and continue them in all these directions,
following nature.
In 1880, Parker left Quincy and in 1883, took the
principalship of Cook County Normal School in Chicago. it
was here that Parker formulated his educational theories and
worked his pedagogical techniques into final form, developing
the philosophy that natural science should form the core of
the curriculum. It was also at Cook County Normal that the
methods of Agassiz and the major reform movements, object
teaching, nature-study and progressive education were to
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overlap and come together. The work of Parker and his
colleagues in merging these ideas formed an important force
in educational reform in the United States during the latter
part of the nineteenth century.
CHAPTER III
THE NATURE-STUDY MOVEMENT
The introduction of scientific theories and the appli-
cation of science in industry at the turn of the century rep-
resented a time of major transition in human thought and
brought a dramatic change in the human condition. Science
and religion clashed time and again as many traditions and
institutions underwent basically painful structural reforms.
Education was among the institutions that were severely
shaken by this transition from a period dominated by
religious dogma to one characterized by objectivity, obser-
vation and reason. The years between 1890 and 1920, a fas-
cinating period in our educational history, have often been
overlooked by educational historians. The introduction of
natural science or nature-study into the schools in the
late 1880 's and early 1890 's was a much debated subject.
Almost everyone concerned with education had something to say
on the subject and educational meetings were often dominated
by supporters and critics of the nature-study movement.
The term nature-study was first used in 1884 by Prank
Owen Payne, a teacher in Corry, Pennsylvania. By the late
1880 's, the term nature-study was replacing such terms as
natural history, object lessons, and plant work. This shift
84
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from object-teaching to nature-study signaled the beginning
of a new movement, but the leaders of the nature-study move-
ment clearly recognized the link between the two movements.
Bailey quotes Dr. Piez of the Oswego Normal School as saying:
"I have come to the conclusion that nature-study in spirit,
if not in name, is the direct descendant of object teaching."^
The nature-study movement might be said to have begun
on February 11, 1862, when Edward Sheldon called his meeting
of prominent educators from all over the country to witness
his revolutionary system of object teaching. Eleven years
later, the second major step in the development of the nature-
study movement was taken at Louis Agassiz's summer school at
Penikese Island. Many of Agassiz's "maxims became slogans of
2
the nature-study vanguard.
"
As object teaching came to be seen as dull and limited,
and as interest grew in school reform, a new generation of
individuals initiated the nature-study movement. This new
movement was seen at the time as the answer to many, if not
all, of the problems of the times.
One of the most intriguing aspects of the movement was
its broad scope, carrying the concepts of scientific inquiry,
individual freedom, and social justice into the schools. We
see in this movement the ideas of Comenius finally reaching
the American schools and challenging the classical authority
model still much in evidence. The leaders of the nature-study
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movement were brilliant men and women of high ideals, seeking
truth and willing to challenge tradition. The nature-study
movement did not succeed in completely reforming the schools,
nor have educational reform movements since done so. But the
movement was clearly part of a long tradition of ideals dating
from the Greeks, suppressed during the Middle Ages, and re-
surfacing during the Renaissance. These ideals, embodied in
J. Bronowski’s "democracy of the intellect,"^ are still
far from being universally understood and accepted. The
struggle is a long and probably endless one. It is helpful
for those of us who are a part of that struggle to come
closer to understanding something of its long tradition.
Although there were many outstanding individuals in the
nature-study movement, a few such as Wilbur Jackman, Arthur
C. Boyden, Frank Owen Payne, Liberty Hyde Bailey, E. Laurence
Palmer, Anna Botsford Comstock, and Charles Scott stood out as
leaders. In addition, there were well-known supporters of
the movement such as G. Stanley Hall, Francis Parker, and
John Dewey.
William T. Harris became alarmed at the trend toward
using nature-study as a basis of the entire school
curriculum. Although he felt natural science should be a
part of the curriculum, he thought it should be balanced
4
with the other subjects.
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In July 1889, Harris read a paper at the American
Institute of Instruction at Bethlehem, N.H., titled "The
Study of Natural Science— its Uses and Dangers. " He suggest-
ed that natural science, or the investigation of nature, was
the characteristic intellectual activity of modern civiliza-
tion, resulting in an era of labor-saving machines. Machinery
leaves man more independent to "care for the needs of his
5immortal soul," and provides the means, through trading
goods produced, to know people unlike himself. This produced
"spirited commerce." Through printing, telegraph, railroad,
and the daily newspaper, "not only may man read as he runs,
but knowledge runs after him, and the world holds up her
gpicture to him at every turn.
"
Knowledge of nature, Harris said, allowed a continuously
larger proportion of the civilized world, from year to year,
to live in more comfortable houses, enjoy more substantial
clothing, eat more abundant and wholesome food, and participate
more rapidly in the wisdom of the race through the arts of
7intercommunication. All of this, Harris pointed out, was
accomplished through three phases of natural science:
observation, investigation, and knowledge of the whole. It
was in his discussion of this last point that Harris provided
us with insight into the level of nature as process rather
than merely static information. The goal of investigation
he said, is "to make each fact in nature throw light on, all
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the other facts, and thus to illuminate each by all. Out of
this arises the system of the whole and
. . . science
learn to know everything in nature as a part of a process which
it studies in the history of development. when it comes to
see each thing in the perspective of its evolution it knows
it and comprehends it."® This last stage, Harris suggested,
had just begun in the 1880 's. What he outlined had some as-
pects of an ecological perspective, in fact, further investiga-
tion of nature has led us to the science of ecology, with the
view that everything in nature is a part of a process. Harris
was not to know just how delicate that process is, but even
then he saw it was important enough that it "should have a
prominent place in school instruction."® But Harris saw a
danger in teaching science and it was here that the influence
of Hegel is evident in his thinking. He pointed out that
science-study, in its enthusiasm for things and events in time
and space, undervalues facts of introspection, which he felt
were more fundamental than facts of external observation.
Such introspection leads man to understand the ideals of
sense, beauty, and ethics, or the moral ideal, which he saw
as a form of freedom. Harris, then, rejected the idea that
natural science should serve as the basis of the curriculum.
There were serious dangers in its mechanistic philosophy.
In order to provide balance, Harris suggested language study,
history, literature, and grammar, all of which, he believed,
had spiritualizing tendencies.
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in this paper, Harris identified the major arguments of
a key conflict between the few curriculum designers of the
time, those who supported history as the core for the curricu-
lum, and those who supported natural science or nature-study
as the core. This was a major issue when one side of the con-
flict was being represented by william T. Harris and the other
side was represented by Francis W. Parker and Wilbur Jackman.
Such issues are rarely satisfactorily resolved and it appeared
for a time that the battle was being won by the nature—study
supporters, but in the end the issue was left unresolved.
As the major thrust of the new education in the late
1890 's, nature-study was heavily dependent on the doctrine of
education according to nature. At the 1895 convention of
the National Education Association in Denver, William H.
Payne of the University of Nashville made a direct attack on
what he believed to be a simplistic interpretation of
"education according to nature, " writing it off as a fad. But
fads "are the rungs of a ladder on which thought ascends
from lower conceptions to higher, and thus gains wider and
wider horizons of truth. " Even the thinking world is addicted
to "hobby-riding. " The mistake is not in the phenomena of
fads, but in believing them to be "truth itself" rather
than "guesses at truth. " Payne attempted to provide the neces-
sary perspective to place the philosophy of the reformers in
the category of guesses rather than truth.
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Payne suggested that fads have a cyclic nature, having
periods of rise, progress, termination and results. Such
fads as nominalism, realism, Malthusianism, Darwinianism and
phrenology had all experienced this type of cyclic pattern.
His attack was on the precept "Follow Nature" which was
prevalent at that time in ethics, education, and medicine,
where Nature is "set up as a criterion of right and wrong,
of true and false.
Payne s insight into the nature of educational fads or
movements was remarkable. He suggested that, although over-
statement is an element in a reformer's outfit, it is
necessary to try to separate the rhetoric from sober convic-
tion. He then attempted to separate the two in reference
to the philosophy of "Education According to Nature. "
Spencer, he said, carried the whole idea to an extreme
by personifying Nature and eliminating the value of past
experiences of the race, history and literature, since they
were not direct experiences. He criticized Rousseau's idea
that the Golden Age of society ended with the development of
cities.
Payne's position was this:
... a proper conception of Nature will include man,
his endowments, and his works. Is not man as natural
a product as a beaver or a horse? If instinct is
a natural endowment of the beaver, why are not reason,
imagination, and language also natural endowments of
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man? Why make a radical distinction between thedefenses built by beavers and the defenses builtby men? Why is it less natural and right for mento live in communities than for bees and ants?Why is not a poem as natural a product as a bird's
The problem lies in the interpretation of what is
natural. Payne believed that nature should not be set up
as an absolute guide of right or wrong. Aristotle, he
pointed out, defended slavery on the grounds that it was
"natural. " Peter the Great ordered his sailors to drink sea-
water because the sea was the natural domain of the sailor.
Payne's solution was simple: (1) "determine what Nature
is and what she does:" and (2) "determine whether it is wise
to follow her in the cases stated. " We now know that deter-
mining what nature is and what she does is a complex task,
being attempted in part by ecologists as well as experts in
other sciences. Determining how to respond to the knowledge
gained is equally difficult and a further problem, how to
motivate people to behave accordingly, is probably the most
difficult task of all. Payne provided some insight here also.
Interpreting what he saw as valuable in Rousseau, he suggested
that the major goal of education is to create in the child the
desire to learn. This done, all methods are good. Further,
educators should "imitate the unity of Nature, and instead of
reducing the child to fractions, treat him as an integer,
I 13
making education wholesome and humane.
"
He went on to say
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that, "The great merit of the kindergarten is that it
keeps children whole and allows them to grow by an organic
process into symmetrical units. Payne ends his address
with a bit of advice to the educators to whom he was talking.
"In your thinking and writing never allow yourself to per-
the term Nature, but leave the mythologist, the poet,
and the novelist in sole possession of this deity.
Payne was a true philosopher, always skeptical, always
questioning, and always subjecting ideas to reason rather
than emotion.
Environmental education, as the latest educational fad,
has many parallels with nature-study. It has elements of
nature personified in the alternative lifestyle movement, and
sometimes in the use of the term ecology itself. Overstate-
ment was especially characteristic of the environmental
education movement in the early 1970 's. It is the job of en-
vironmental educators to put aside the rhetoric and put their
energies into the core of the movement
,
to try to understand
with maximum objectivity the elements of what can be known
about the natural world including humankind. If they are to
be part of a reform effort, they will be most effective by
being sensitive to its dynamics. There were those like
William Payne, Wilbur Jackman, and Liberty Hyde Bailey who
attempted to develop some perspective about the movement they
y/0 ]fe a part of. We can undoubtedly learn something from them.
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Leaders and Centers of the Nature-Study Movement
Wilbur S. Jackman (1855-1907). About the time Harris was
developing his first course of study in St. Louis, Wilbur
S. Jackman was attending the Normal School at California,
Pennsylvania. He graduated in 1877 and, after teaching for
several years, went on to Harvard. After graduating in
1884, he spent five years teaching high school biology
in Pittsburgh. In order to provide more science background
to students before coming to high school, Jackman designed
an elementary school course in nature-study. Before he had
a chance to try out his new nature-study program in the
Pittsburgh schools, Francis Parker found him and in 1889
brought him to the Cook County Normal School. Jackman was
put in charge of the sciences there, and together with Parker
worked to develop a program with the natural sciences as the
core of the curriculum.
Jackman's work at Cook County Normal became one of the
first programs to attempt to fuse the concept of using
educational ideas and principles with a basic understanding
of the social needs of the child. Jackman believed that the
child naturally examines everything within reach, learning
both its general character as well as its general relation
to other things. On this basis, he rejected the detailed
study and isolated focus on a few isolated things, the
17
method characteristic of object teaching.
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Jackman s interpretation of what was natural for the
child led him to a number of general principles: adapt
nature-study to the nature of the child, focus on general
characteristics and relationships between things, follow the
natural cycle of the year in nature-study, base nature-study
on observation, a first step toward reasoning, and use nature-
study as a basis for expression. Expression he outlined as
including physical expression through drawing, making things,
and physical activity, written expression, oral expression,
18
and emotions. The influence of Comenius and his followers
is clearly evident in Jackman's work.
Jackman believed that the study of nature in a fixed
oi'dsr such as from simple to complex, no matter how much sense
it made in terms of the subject matter, was not appropriate
for the child. This meant that individual organisms should be
studied, not representative types of a particular taxonomic
group. Reasoning, he believed, developed early in children
as a result of observing the relationships of things. This
led to concepts, the basic tools of reasoning. His acceptance
of the reasoning ability of children separated him from
faculty psychology and put him more in line with modern
developmental theories.
Perhaps the most remarkable aspect of Jackman's approach
was his emphasis on relationships. He believed the main
purpose of nature-study, the reason for using it as the core
of the curriculum, was to give the child an understanding of
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its real environment, and understanding of the life of
which it formed a part.
Jackman said,
The final motive for the study of science is
to bring the pupil by degrees to a strong
realization that he is the focus of innumerable
forces about him which so bear upon him, and so
limit his life and comforts, as to render the
knowledge of how they may be resisted, guided,
and controlled, an absolute necessity.!^
We have in Jackman a coming together of the efforts made
by the developers and supporters of natural law, reason,
scientific method, and education according to nature. This
represents one of the first clear challenges to the classical
authority model common in the schools. It clearly reflects an
understanding of ecological principles and a recognition of
the place of reflective thinking in all phases of the educa-
tional process, not just the basis of the scientific method
used only by scientists. It was with Jackman that the scien-
tific method was first developed into an integrated school
program.
Dewey's How We Think (1910) was perhaps the first
extensive treatment of this concept of the role of reason
and the use of generalizations in the learning and thinking
process within a modern educational context. Dewey even-
tually came to work for Parker at Cook County Normal, link-
ing Jackman and Dewey through Parker, and thus, linking
the nature-study movement to the progressive era.
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In the fall of 1890, Jackman began publishing a series
^I'^'Tonthly pamphlets on nature-study, which were received
initially with great excitement as the first handbook for
teachers on the subject. They were published as a book,
Nature Study for the Common Schools , in 1891.^® Jackman's
approach was to present the teacher with questions without
providing any answers, in an effort to get teachers to focus
on process rather than content. Most teachers were not ready
for this approach and rejected his book.
Two years later, in 1893, Edward G. Howe published his
Systematic Science and Teaching
, a teacher's handbook on nature
study with answers. In the editor's Preface we find written:
"a manual of instruction in natural science for use
in the elementary schools has long been in request,
but attempts to supply this have hitherto failed . . .
because they have given too little assistance to
the teacher or the pupil, and have limited themselves
to offering vague general directions as to matter
and method. "21
This is clearly a direct attack on Jackman's book. Neverthe-
less, Howe does support the general aim of providing the
learner with.
"not only the dead results, but also the living
method—the method of observation and discovery.
The powers of observation are strengthened chiefly
by learning to think about what one sees. "22
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Teachers found Howe's book more acceptable. They were more
comfortable with answers that they could adapt to their old
methods and they ignored Jackman's discovery approach, Jack-
man's later books included more answers to the questions he
presented, a clear compromise of his principles, but neces-
sary in order to be heard.
Jackman was to become one of the major educational
reform leaders as well as a leader within the nature-
study movement. Although some of the more advanced and
sophisticated aspects of his educational theory and philo-
sophy were not understood during his time, later programs in
elementary science, and eventually environmental education,
were to reflect much of his understandings. In some respects,
the very movement he helped launch delayed the application of
some of the best aspects of his work. As the nature-study
movement built up its own momentum, it failed to carry with
it the wisdom of Jackman's integrated holistic approach.
This failure was to weaken the movement in the end.
Jackman's strengths were in his clear understanding of
the weaknesses of the old education and his plan to reform
those methods.
In the Preface of his first book, Jackman said;
Science teaching for a few years past has been
gradually working itself downward from the
colleges and high schools into those of lower
grades, but in most cases, the plans followed,
while fairly well adapted to the demands of
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advanced pupils, have been but poorly fitted
to the needs of beginners. The plan here adopted
IS based upon what is believed to be the properinterpretation of the character of the know-ledge that the child can acquire ... it is a
mistaken idea that the child's interest isbest aroused by a "thorough" study of a few
living things, animal or plant, such as form
the chief stock in trade in many schoolrooms.
This specialization in elementary grades must
result in one or both of two things: either
the whole subject will become distasteful, or
at least, tiresome to the pupil, or his eyes
will be closed to other sides of nature
equally interesting and important. In either
case, the subject studied will be but poorly
understood, because it has been isolated and
its relations to other subjects not clearly
seen. ... Life, in the final analysis the
individual's own life, is the center of all
study, and the value of any particular subject
must be ultimately estimated by what it contri-
butes toward a better comprehension of it . . .
• . . If . . . one lesson be of a fruitful
stimulating character, the pupils will be
observant and thoughtful until the time for
the next one arrives, which is all that is
necessary to secure a healthy mind development.
. . . Science cannot be finished in a month,
nor in a lifetime, though the study of it is
too often most unfortunately finished by those
teachers who put an end to their pupils
'
desire to know more about it.
. . . It is hoped that teachers may be able to
awaken and foster observation and thought and
at the same time, bring their pupils into fuller
knowledge of themselves, and of their duties and
relations to the world around them. "23
Remarkably, Jackman touches on all of the major charac
teristics of the progressive era in this one statement:-
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learner-centered education, educational reform, and social
reform. The end of the statement, additionally, sounds like
a major focus of ecological and environmental education to
bring , .
.
pupils into fuller knowledge of themselves, and
of their duties and relations to the world around them.
"
Additionally, he points out that science education should be
lifelong, one of Comen ius ' major ideas.
In 1895, in an address before the National Education
Association Meeting in Denver, Jackman said.
The great activity in the educational movement of
the present time has resolved itself almost wholly
into a search for fundamental principles. We are
entering upon an era that will be dominated by a
belief in the supremacy of natural law. This creed,
the simplest, the most comprehensive that the world
has ever known and the only one that all peoples
can adopt, is to be from henceforth the great
rallying center, the great harmonizing influence
in every field of human thought. 24
Had he lived in our time, Jackman could have given this
talk on Earth Day. What better framework for ecological
consciousness? He went on to say.
"The innovations in human belief and action produced
in the past 35 years by the studies of science have
at last reached the heart's core of the schools
with revolutionary effect. The introduction of nature-
study into the common schools has made it obvious
to the most obtuse that complete reorganization of
the course of study is imperative. "25
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Jackman, lik© othair Isadcrs of th© natiir‘6~stiidy mov6~
m©nt
, saw th©ir challeng© as much broader than th© study of
nature. The founding of the Progressive Education Association
in 1919 was just the formal response to a long period of
progressive educational activity carried on during the
period between 1890 and 1920, in large part by the nature-
study movement.
Jackman describes the role of nature-study in the reform
of the common school in a presentation before the National
Education Association's annual meeting in 1895. He said.
Nature-study found the grammar school utterly
poverty-stricken from the standpoint of thought
material. ... It was like sunlight breaking
through gloomy clouds. The fields of thought
opened up to hungry minds were entrancing. It
is a small wonder that a movement began which
closely resembled a stampede. It actually
seemed as though the three R ' s were about to
lose their grip. ^6
Jackman clearly saw the difference between what he des-
cribed as the old education and the new. "The former, " he
said, "placed the greatest stress upon the logical relations
of subject-matter, and the latter places the emphasis upon
27
the psychological relations.
"
In 1900, the Elementary School Teacher was first pub-
lished by the Chicago Institute, with Jackman as editor.
Jackman was then dean and principal of the Chicago Institute
High School where Francis W. Parker was president. (The
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Chicago Institute later became the University of Chicago
School of Education and Jackman served as its dean for the
last two years of his life.)^^ In 1904, Jackman authored
the third yearbook of the National Society for the Scienti-
fic Study of Education. The topic of this report was
nature-study. This served to further stimulate the intro-
duction of nature-study into the schools and establish
Jackman as a leader of the movement.
During his career, Jackman wrote steadily. He pro-
duced practical books on methods for teachers as well as
philosophical discussions of the aims and methods of the
movement. Jackman may not have had the view we now have of
global environmental problems
,
but his entire focus was to
seek knowledge from the real world and to use that knowledge
as the basis for action. The important contribution Jackman
made was in method, as solid today as it was then, with the
major educational emphasis on "observation, . . . systemati-
cally arranged, " resulting in "reasoning powers of the pupils
. . .
greatly quickened by their having at hand a large
29
amount of data gathered in a varied experience." At his
memorial service at the University of Chicago, Nathaniel
Butler said of Jackman, "To him more than anyone else is
, T „30
due the position of nature-study in the elementary schools.
Arthur C. and Albert G. Boyden. Under the leadership of
Arthur C. Boyden and Henry L. Clapp, Massachusetts was also
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a center of nature-study activity. In 1889, the Plymouth
County Teachers Association set up a committee to introduce
nature-study into the county schools, and the Bridgewater
Normal School set up a summer school at Cottage City which
was run by Boyden until 1901. In 1890, the Massachusetts
Board of Education, with Boyden as secretary, established a
committee on nature-study that worked out courses of study and
then traveled around the state with displays. Because of the
efforts of A. C. Boyden, Bridgewater Normal School was the
31early center of nature-study in New England.
In 1892, A. C. Boyden did a study of the new natural
science programs in the Quincy and Brookline schools. He
recorded the results by quoting several teachers: "Children
are using their eyes; they are quicker to observe resem-
blances and differences." "Increased power of looking into
things in all subjects. " "A quickening of mental power
which ordinary school subjects have not given." "It has
increased the spirit of sympathy between the teachers and the
dull pupils." Statements like these were common as the "new
education" developed and optimism dominated the minds of the
32innovators.
A. C. Boyden 's son, Albert G. Boyden, succeeded him as
principal at Bridgewater, and also inherited his father's
interest in nature-study. He took an exhibit to the St. Louis
World's Fair in 1904 that was described as "the fullest and
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richest and the most carefully prepared nature-work in the
whole educational exhibit, In 1923, he wrote;
"The instinctive impulse of children to open their
eyes wide to the interesting things in their en-
vironment lays the foundation for real knowledge.
This principle of education is the strongest argu-
ment for the proper use of nature-study in our
schools. "
Frank Owen Payne. Frank Owen Payne, an active leader of the
nature-study movement and first to use the term nature-study,
lectured frequently in Minnesota and New Jersey. In 1889, he
became a regular contributor to a new journal, the New York
35School Journal of Nature-Study.
In 1895, Payne, then teaching in a Chatham, New Jersey
public school, wrote a small book called One Hundred Lessons
in Nature Study. In the Preface, Payne indicates that the
book was based on "lessons on natural objects" that he had
used at the school between 1893 and 1895. His use of the
term "natural objects" is obviously a carry-over from the
object teaching period, but Payne is careful to point out that
in nature-study "there should be the utmost liberty of choice
given to the teacher and pupil, one condition only being re-
quired, namely, that a certain definite period be given
regularly to the study of some natural object or phenomenon."
This absence of an iron-clad order, Payne said, 'fulfills
. . 1 1 j II 36
more truly the natural method of acquiring knowledge.
Here Payne is clearly reacting against the formalism characteristic
of object teaching and supporting the natural method characteristic
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of the nature-study movement.
Payne was strongly influenced by Comenius and the quote
he uses in his book, "Knowledge of things near at hand should
be acquired first, then that of those farther off"^"^ is
clearly put into practice by his lessons on the apple, the
milkweed, the canary, the hen's egg, the grasshopper, etc. He
further emphasizes his philosophy in outlining three prin-
C-iplos that teachers must observe. (1) "It is a cardinal
principle that those things should be studied which are
nearest and easiest to obtain." (2) . . that nature-study
should fit the season" and (3) ". . . collections of things
which will keep be made for use when the snow prevents out—
38door expeditions. " If these suggestions seem somewhat
simple-minded to us today, we must remember how unusual they
were at that time. They represented a major change in the dull
memory lessons common in the schools, and any teacher interested
in changing his or her approach to teaching had little to go
on and a strong tradition to work against.
Payne suggests that although his lessons may not appear
to possess any logical connection, he hopes that they will
at least possess pedagogical adaptation. He lists three aims
of nature-study, (1) psychological, which he identifies as
seeing, discriminating, and classifying, (2) informational
or the acquisition of knowledge, and (3) furnishing the basis
for work in language, numbers, drawing, etc. Here again.
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we see the idea of correlation, or using nature-study as the
basis of the curriculum, an idea also supported by Jackman.
The other aims are familiar ones, with emphasis on the powers
being developed by the pupil to make his or her own observa-
tions. These aims represent the major educational aims of the
new education, and in a much broader sense reflect the
philosophy of a free intellect, a philosophy that gained
momentum at the end of the Middle Ages and only in the late
1800 's began reaching the American Schools.
Payne carefully outlines the methods to be used by
the teacher in nine steps; showing interest in the object,
talking about the object, asking about other things of the
same kind that the pupils might get, preparing the lesson
carefully ahead of time, avoiding making the lesson a set
task, saving the best specimens for the school collection.
labeling each specimen, and ignoring no object brought in by
the pupils. Educating the children, he points out, is not
c.-imT-.i-.r •J’^'Porming them, "The habit of investigating must be
The role of the teacher is to "furnish proper
opportunities and guidance when necessary, " allowing the
pupil to "examine his own specimens, express in his own words
what he had discovered, " and allowing the pupils to "rely on
their own powers. Payne, the originator of the term
nature-study, represents the movement well. He clearly
articulated his debt to the past, outlined his program for
106
reform, and challenged the contemporary teaching methods.
But Payne was not a philosopher. He attempted to apply the
philosophy of others and teach "according to nature" as he
understood this concept.
Nature-st
_
udy at Cornell^ Major reform efforts are usually
a response to a particular set of events which were seen as
a crisis at the time. Such was the case with the nature-
study movement, the conservation-education movement, the
P^®^^®®sive—education movement, and the environmental-
education movement. In each case, widespread awareness of
some problem or series of related problems stimulated efforts
to solve those problems through, among other things, education.
In the period between 1891-1893, the nation experienced
an agricultural depression. Great numbers of people moved
into the cities from the country, and charities found them-
selves faced with trying to help these people. In 1894, eight
thousand dollars was added to Cornell University's fund for
Extension Teaching to inaugurate a nature-study program for
farm children. It was felt that if children could become
more interested in nature and agriculture, they might stay on
42the farms.
Anna Botsford Comstock later wrote that "to say that the
Professors in the College of Agriculture were filled with mis-
givings when they were bidden by the legislature to take this
money and use it to teach nature-study in the rural schools
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would be putting it mildly; but they were good sports, and
since It was their job they went at it earnestly though
perhaps a little gingerly at first until sure of their
ground. Then they forged ahead. The work was begun under
Professor J. p. Roberts, but after the first year, he placed
the program under the supervision of Professor Liberty H.
Bailey. Under Bailey, Cornell became one of the major
centers of the nature-study movement, and Bailey became the
official head of the movement.
By the early 1900 's, Cornell was issuing pamphlets,
lo^flots , and periodicals, and was a bustling headguarters
of hundreds of nature-study clubs. Bailey saw nature-
study pedagogically as "the great remedy for the alienation
of man from the land and from his neighbors. " It educated
"countryward, toward naturalness, simplicity of living and
sympathy with living things. Bailey sought to reform
rural education and saw the school of the future taking its
cues from life, abandoning "sit-still methods," and "screwed-
down seats" for more active learning out-of-doors and in
47
shops.
Although a visionary, Bailey was aware of the problems of
realizing his dream. Nevertheless, he saw real progress
resulting from his efforts. In 1896, a fruit grower from
Chautauqua County, working with Bailey, originated the Junior
Naturalists Clubs for the children of New York. Some years,
48
membership exceeded 30,000 children. Through Bailey's
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inspiration, the Cornell leaflets were published from 1903-
1911. In 1911, Anna Bostford Comstock wrote the Handbook of
49Nature-Study
, a book she based largely on the leaflets.
This book has been in continuous publication ever since.
Dr. E. Laurence Palmer took charge of the publication of the
very popular series of leaflets after she retired.
Mrs. Comstock had been described as "perhaps the most
prominent teacher of children who was affiliated with the
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movement. ..." Her interest was in developing children
rather than subjects of study. She was interested in keeping
the influence of what she called the "Man with the Micro-
tome" and "The Species Hunter" out of nature-study. By this
she meant the influence of the tradition of the German
laboratory methods of teaching biology where the focus was
on morphology, dissection, naming, and classification.
In 1915, Comstock wrote:
"Some brave soul dared to arise and declare
that an animal would not have had any organs
to be made into microtome ribbons, if it had
not had use for these organs: and therefore it
might be well to discover their use as well as
their structure. These revolutionists hastened
to name themselves "Ecologists" not daring to
wait to be christened by the oligarchy of the
laboratories
.
The Ecologists at once came to the aid of
nature-study for ecology is merely nature-study
grown to robust middle age ... The Ecologist
was fired with the nature-study idea and he had
come to stay: but he was slow in making his in-
fluence felt in the laboratories of the
universities and more so in the secondary
schools. It took too much time to work out
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the problems of the interdependence of life*It was much easier to catch something, chloro-form it, and cut it into sections. 51
Thus, in 1915, Comstock outlined the developing role of
ecology in education, a precursor to the development of
environmental education. she also outlined her aims of
nature-study: to change the teaching methods in the schools,
to provide new information about the environment, to develop
an appreciation of nature and a general intelligence as to
the environment, to provide a sound basis for improved agri-
culture, and to bring a halt to the extermination of many
species of birds, fish, and animals, and the destruction of
52forests. Her view of the role of ecology in education, taken
together with her aims of nature-study education, closely re-
sembles the basic components of environmental education.
Other individuals predicted this same shift from the
study of individual organisms toward ecology. In the American
Nature Society's 1924 yearbook, a short article appeared by
Harry C. Oberholser called "Conservation by Destruction."^^
It reflects the shift of the nature-study movement toward an
ecological viewpoint as well as the conservation of natural
resources. Natural resource management was an issue that was
made popular by President Roosevelt and his chief forester,
Gifford Pinchot, between 1900 and 1910. This concentration on
conservation was to develop into the Conservation Education
Movement, a movement active for many years. The broader
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ecological viewpoint replaced conservation as a major focus
with the development of environmental education.
In Oberholser's article are some perceptive statements
and, coming from the American Nature Study Society, they are
significant. Oberholser wrote that, "it is a well-lcnown fact
that man is the most disturbing element in the balance of
nature. " Here we see the influence of ecology on the
thinking of those concerned with the environment.
Charles B. Scott. Another major nature-study leader was
Charles B. Scott, an instructor in nature-study at the
State Normal School at Oswego, N.Y. Scott was a deeply
^©ligious man, and saw nature—study as a means to communi-
cate that "nature misses its highest purpose unless it leads
the child from nature up to the Author of Nature. But in
Scott, we see little of the fanciful approach, characteristic
of the "sacred natural history" period. In 1900, Scott wrote
Nature Study and the Child
. His extensive analysis of the aims
of nature-study gives us a clear picture of the various
components of the movement. He saw all of the rationales of
the nature-study movement as compatible parts of a whole. He
also identified all three of Patricia Graham's strands of
Progressive Education^^ as essential parts of the movement
and, finally, he discussed at length the development of the
child's mind, and the types of educational material appropriate
at different ages. Scott clearly established the aims of
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nature-study as extending far beyond the study of nature.
Scott saw education that was limited only to the study of
the physical environment, nature-study, or science, as poor
a preparation for life as an education limited only to the,
study of man, his language, literature, history, geography,
and methods of calculating and reasoning. He thought both
the study of man and the study of science were necessary,
and this, he believed, required the introduction of nature-
study into the schools. He thought that;
with nature, his physical environment, the child
is brought into relation very largely through
his senses . . . His earliest education in baby-
hood consists almost entirely in becoming familiar
with nature, this world of sense, through his
senses ... Obviously, the earlier education of
the child should be very largely centered about
^
and based upon that which appeals to his senses.^®
We see in Scott's position the growing interest, during
that period, in child development. He pointed out the need
to study the child, and design the curriculum around the
stages of mental development of the child, starting with an
emphasis on nature and slowly shifting the balance toward
59the study of "Man, as an intellectual being." As the
child grows older, he said.
he begins to understand something of the mind
of man, but through the medium of his sense of
perceptions. Not until several years after
birth does he show much intellectual power.
Not until then is he well-fitted for the formal
study of his intellectual environment. . . .
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His intellectual environment becomes moreimportant, and its study can and should be
made more prominent.
. . . The work of each
grade should be adapted to the children of
that grade.
Scott focused on the fundamental framework on which the
nature-study movement was based; the intellectual development
of the child, clearly identifying the difference between the
child and adult mind. The concept is sophisticated, even by
today s standards. It is still difficult to train teachers
to design learning environments appropriate to the changing
mind of the child. The work of Piaget and Kohlburg has been
an important step in this direction.
Scott, perceptive and realistic about the limitations of
the classroom teacher, also discussed the issue of the formal
studies of language, drawing, and arithmetic, versus the inte-
gration of these subjects into the nature-study lesson. Many
nature-study writers were suggesting something that was then
called "correlation." This meant doing away with formal
definite lessons in the traditional subjects of spelling,
grammar, and arithmetic, and teaching them only as incidental
to nature-study, history and literature. Scott saw this
possible only with an "experienced, well-equipped, far-seeing
teacher, " but in the
average school
,
with average teachers , under
average conditions , there must be more or less
formal work in the form of expressive studies.
The amount of this formal work . . . depends on
the wisdom, tact, experience, and breadth of
the individual teacher.
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He did not support the claims of some nature-study leaders,
such as Jackman, that nature-study could serve as the basis
of the entire elementary school curriculum. As inspired a
concept as correlation was, it did not, in the long run, serve
the cause of the movement, a similar concept, the open class-
room, is having the same difficulties today.
Scott s summary of the aims of nature-study were remark-
ably broad, and served to identify the scope of the movement.
listed sevGn aims as components of what he calls the great
aim of nature-study character building. His seven subordinate
aims were to develop in the child,
”... sympathy with his physical environment
. . . the higher nature of the child, aesthetic,
ethnical, and spiritual . . . intellectual
powers, ... knowledge of the physical
environment, ... understanding and apprecia-
tion of nature, clear impressions whi'ch shall
serve as one basis for the expressive work of
the school—language, reading, drawing, model-
ing and arithmetic, and ... a clear knowledge
of his immediate physical environment
.
"^2
Such aims called for nothing less than completely re-
designing the common school. Scott was calling for major
educational reform.
Scott focused on another important aspect of nature-
study which is of particular interest in relating nature-
study to environmental education. He called this concept
the study of relations (we call it interdependence). He
saw traditional education as teaching "the results of the
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work, classified knowledge. Science education, he said.
"has been heretofore very largely a study ofform and structure and plan. But nature is
not mere form and structure
. . . nature-
study is . . . nature studied in its relations.
Every phenomenon in nature stands in relation
to a host of other phenomena. "64
Today we see interdependence as a central concept in environ-
mental education. The leaders of the nature-study movement
did not have the sophisticated ecological knowledge we have
now, but they saw nature as an interlocking set of phenomena,
and that is basic to an ecological viewpoint.
Scott sums up his discussion of relations as follows:
"To the whole of which it is a part, ... to
natural environment, to past and future,
. . .
to other individuals, similar and dissimilar,
. . . to other phenomena, prominent in physics
and chemistry, ... to man, ... to the
Creator. . . . "65
This would not be a bad outline for an environmental educa-
tion curriculum.
Scott did not overlook the environmental problems of
his time. In 1900, Gifford Pinchot was developing the con-
cept of conservation and much of the country had been made
aware of dwindling resources. Scott, discussing the role
of nature-study in developing an appreciation of the beauty
and symbolism of nature, also pointed out the utility and
practical value of nature in providing human material
needs. But he says: "Not until we realize
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that adaptation implies something nore than appropriation,
will complete adaptation be possible. "^6 He used "adaptation"
to mean the relations between humans and the environment
and we might use "living in harmony with the ecosystem"
to mean the same thing. Scott went on to say that:
rhe"
lived beyond the time when he centeredt universe about this little world; but heStill, to a considerable extent, regards hisenvironment as a mere adjunct and servant tohis little self. We have adapted ourselves toour physical environment by stripping our landof Its forests, our air of its birds, our
waters of their fish, by using up in the most
reckless manner our natural resources. "^"7
Scott went on to discuss how people were beginning to
see the need to replant forests and protect our resources.
He saw the same potential of abuse as applying to other
people. He was optimistic about environmental as well as
human relationships. He said.
"We are discovering as a nation that we must
protect our forests and . . . are slowly learn-ing to appreciate that what (people) get from
their fellow-men depends very largely on what
they give to them. "68
Scott's definition of nature-study will serve to
summarize both his work and the major aspects of the move-
ment. He said:
nature study is . . . nature, not books, studied,
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not glanced at or sipped
. . . studied in itsrelations to all the universe ... by the child,by each child individually
. . . from the child'sstandpoint of the mature mind
. , , by the
children, teachers and
children fellow-investigators of truth. "69
Scott clearly articulated the major ideas of Comenius,
Rousseau, Pestalozzi, and Froebel. He also made clear that
nature-study, at least on a theoretical level, was more than
the study of nature, it was a holistic approach to education
and knowledge.
G. Stanley Hall. G. Stanley Hall, president of Clark
University and pioneer in educational psychology, was an
outspoken supporter of the nature-study movement. An example
of this is in the discussion period following a talk on
"Nature-Study and Moral Culture given by D. S. Jordan,
president of Leland Stanford Jr. University at the 1896
meeting of the National Education Association in Buffalo,
N. Y. Only a direct quote will communicate the proper tone
of Hall's response to Jordan's presentation.
"I think that we can sum up all the discussion of
this topic, which to my mind is by far the most
important of all topics to come before this meeting
of the association, by saying that every department
of knowledge must be taught by inculcating in every
possible way the love of nature. For what is
nature? The great Mother of us all, the reservoir
of every kind of force, the force that makes the
electric light, that makes my heart pulsate, my
food digest, that makes my voice, that makes my
thought, that makes anything, everything . . .
Materialism is as dead as dirt. It is entirely
lost and the student has been elevated by a study
of nature . . . Don't you realize, fellow teachers.
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that we are living in a time of great earnestness
and interest in nature study. Go into any bookstoreand ask what books are sold there mostly durinqlast five years and they will tell ^ou naturebooks
. . . I am told by the booksellers that they
are astonished at the eagerness with which people
are going back again to the primal sources oflife ... Is this great movement that is passing
over the entire world yet to touch your souls or
are you hardened against this higher, this new
movement of the Holy Spirit
. . . Love nature.
Infect the children with it and you will lay deeper
than in any other way, than in all the other ways,
the foundation for which the school and the churrh
exist. “'I
It is little wonder that nature—study was carried so
irito the schools when, eager to find a new and better edu-
cation, men like Hall were supporting the cause. But per-
haps what was carried into the schools was carried there
on a thin layer of enthusiasm. Perhaps this is the major
weakness of most educational movements. Even so. Hall built
on the pedagogy of Rousseau and supported the "idea of a
child-centered school whose curriculum would be tailored to
a larger view of the nature, growth, and developnent of
children". His position, bolstered by his extensive
writings on the subject, helped pave the way for some basic
changes in American pedagogical opinion. This shift in
focus to the student was based on the assumption that the best
education directly addressed the student's nature, needs and
development. This shift represented an elaboration of the
theme of "education according to nature" supported by the
increased research in child psychology during that time.
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Hall's doctrines were very popular. His "general
psychonomic law', borrowed from Haeckel and Spencer, was that
ontogeny, the development of the individual organism, re-
capitulates phylogeny, the evolution of the race.
According to this thesis, physical life and individual be-
havior develop through a series of stages that roughly
to the stages which humankind is supposed to have
passed on its way to civilization. Nature, then, was always
right, especially in children's lives.
Hall was also a very religious man, and he sought to
eliminate the conflict between science and religion, which
he believed were "giving abundant signs that the long war-
fare between them is drawing to a close. He saw in this
an immense economy of energy, previously wasted, in conflict
between "two great human interests, neither of which can
satisfactorily flourish without the other. In the intro-
duction to Nature Study and Life by Clifton F. Hedge (1902),
Hall summarized his view of nature-study as follows:
The time has not happily passed when it is neces-
sary to urge the importance of the love and study
of nature, or to show how from it have sprung love
of art, science, and religion, or how in the ideal
school it will have a central place, slowly sub-
ordinating most other branches of study as formal
and accessory, while it remains substantial. To
know nature and man is the sum of earthly
knowledge.
Organization and Conflict in the
Nature-study Movement
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The
_
Nature- Study Review
. m January, 1905, The Nature-Stm^
Reyi^ was first published with Bailey as head of the editor-
ial committee and Maurice A. Bigelow of Teachers College as
editor. This journal, published until 1923, served to unite
the nature-study movement by encouraging discussion of the
aims of the movement. Bigelow introduced the first issue of
The Nature- Study Review by pointing out the need to discuss
the different interpretations of nature-study in order to
bring about some satisfactory educational organization for
the movement. This, he suggested, would be done by an in-
quiry first into the educational values of the subject and
then by formulating the "aims or guiding principles for the
teaching" of nature-study. The editorial committee of
The Nature- Study Review
,
he said, agreed that the aims and
plans of the journal were based: "upon an interpretation of
nature—study in its literal and widest sense as including
all phases, physical as well as biological, of studies of
natural objects and processes in elementary schools.
Included in nature-study, therefore, were elementary agri-
culture, elementary physical science, physical geography,
physiology, and hygiene, and drawing also on the fields of
biology, physics, chemistry, agriculture, and education.
This could certainly be described as interdisciplinary
education.
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It IS interesting to point out here the degree to which
the nature-study movement concentrated only on the elementary
school. Efforts to bring about major reform of secondary
science programs did not occur until after Sputnik in 1957,
initiating a new wave of educational reform efforts and re-
sulting in numerous new curriculum programs in all disciplines
at all grade levels. But nature-study was reflecting, as much
as anything else, the interest in designing education approp-
riate for the young child. This concept has now broadened
into the concept of designing education appropriate to learn-
ers of any age.
Through the early issues of The Nature-Study Review.
there was an ongoing effort to define nature-study, and in
the December, 1906, issue, Bigelow felt ready to state "The
Established Principles of Nature Study" in a paper read before
the New York State Science Teachers Association, and pub-
lished in the January, 1907, issue of The Review . He stated
the principles as follows:
1. "Nature-study is primarily the simple observational
study of common material objects and processes for
the sake of personal acquaintance with the things
which appeal to human interest directly.
"
2. "Nature-study should be differentiated from science"
because "true science, even stated in words of one
syllable, is not for children."
3. The "aims and values of nature-study" ... are in
discipline and information: discipline in habits of
thoughtful observing, and information which has
aesthetic, moral, practical, and intellectual in-
fluence in the everyday life of the average individual.
121
4. "One fundamental method of teaching nature-study
for himself^"®
getting the pupil to see and think
‘ therefore "true nature-studycannot be primarily book study.
"
5. In selecting materials for study "select the mostcommon and the most interesting from the viewnointof everyday life, " and ^
. . . nature-study for the child as contrasted with
adult minds. We must recognize theestablished principles of child-study in all our
nature—study for elementary education. "79
It is interesting to compare this list of principles with
the purposes of nature-study expressed in the famous NEA
Committee of Ten in 1893. This report lists three main
purposes
:
The first purpose of the work is to interest pupils
in nature.
The second is to train them to observe, compare
and express: to cause them to form the habit of in-
vestigating carefully and of making clear truth-
ful statements, and to develop in them a taste for
original investigation.
The third is the acquisition of knowledge.®^
Many nature-study leaders were to suggest later that this re-
port seriously misrepresented the movement.
It is interesting to note that the chairman of the
Committee of Ten, Charles W. Eliot, was an active supporter of
a "new education" based on the pure and applied sciences, mod-
ern languages, and mathematics. Eliot was heavily influenced
by Spencer and wrote the introduction to Spencer's Education
in 1910. Eliot also played a major role in the founding
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of the Lincoln School in 1917, the Teachers College model
82school. Apparently he did not adequately research nature-
Study for the Committee of Ten report.
Based on the child study work being done by G. Stanley
Hall, William James, Herbert Spencer, Edward Thorndike and
others
, the leaders of the nature-study movement created an
educational approach for the child that looks sophisticated
even by today's standards. Nevertheless, the nature-study
movement struggled endlessly with supporters of elementary
science. The critics, many of them scientists, saw nature-
study as education that was "too scrappy, too unsystematized,
that
. .
.
gets nowhere." They recognized no difference
between the mind of the child and the mind of the adult.
Bailey observed that.
"where we are thinking particularly of the
subject we are studying, and are organizing
our teaching with reference to that subject,
we are teaching science. But when we teach
about these things with our thought chiefly
upon the child, his capacities, the nature
of his mind, the nature of his interests, then
we are teaching nature-study. "84
This focus on the child, initiated by Comenius, broadened
some years later into child-centered education that peaked
during the years of the Progressive Education Association,
1919-1957.
The Nature Study Society. A national organization was the
123
logical result of the growth of the nature-study movement,
in 1908, the American Nature study Society was formed and
held its first meeting at the University of Chicago. A num.
her of papers were read, most focusing on the issue of
whether nature-study was a science. Liberty Hyde Bailey,
the society's first president, was unable to attend, which
probably contributed to a quieter meeting. Bailey was
adamant in his view that nature-study was not science and
clearly expressed his position in the following passage:
"Nature-Study is not primarily a natural-history
subject: it is primarily a pedagogical idea.
Natural history subjects are the means, not the
end. Nature-study is not science. it is not
knowledge. It is not facts. It is spirit. it
is concerned with the child's outlook on the
world. "85
Evidently no one at the 1908 meeting took so strong a
Position. At the end of the meeting, W. E. Praeger, Pro-
fessor of Biology in Kalamazoo, made this summary of the
discussion
:
In the papers we have just listened to, there is
one radical difference in the points of view. It
has been stated with equal positiveness that
nature-study is and is not a science. It is
evident that the acceptance of one or the other of
the statements may have far-reaching influence
on the content and method of teaching. I hold that
nature-study is science and is simply the name
applied to such parts of natural science that can
appropriately be taught in the grades. The method
of presentation of these facts will differ widely
from that in use in the school or college, but it
is science nevertheless. There should be no break
in the continuity of science teaching from the
kindergarten to college, no more than there should
be in the teaching of literature or mathematics.
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The idea that nature is not science leadsto serious results, the responsibilit^for
accuracy seems to disappear, and much of thenonsense and weak sentimentalism that hL
tMs'^f^
discredit on the subject is due tohis undamental error. 86
Praeger's strong position on this matter was probably
due in large part to Bailey's emphasis on nature-study as
spirit. Bailey was a strong-minded man and he tended to
dominate nature-study for many years. Had Jackman lived, he
would have provided a good balance to Bailey's somewhat
romantic interpretation of nature-study. Without Jackman,
Bailey presented a distorted image of a movement that de-
served better. Although Bailey was in many ways a brilliant
leader and an inspired educator, he contributed in a major
way to the negative attitudes and misunderstandings that
developed about the nature-study movement. He dominated but
did not entirely represent the movement.
Edward Thorndike addressed the issue of whether nature-
study was science in an article in Education in February,
1899, called "Reading as a Means of Nature-Study." In
this article Thorndike refers to the fact that the "science
of education seems in a fair way to be saddled with a
quarrel ... not about real issues but only about what
certain petty words mean ... in connection with the dis-
cussion of science-teaching, nature-study." He pointed out
that the "important thing is to know what certain studies do
to the mind, not to decide what to call them. " But in the
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or identity and recognition, reform movements rarely stop
long enough to focus on all of the issues clearly. The nature-
study movement was no exception. The literature gives evidence
that the two schools of thought remained separate, one going
to sentimentalism, aspects of which can be seen later in con-
servation education and various protectionist groups, the other
surviving and being the foundation of our present elementary
science programs.
Although The Nature-Study Review and the Nature Study
Society provided a forum for discussion, the leaders of the
nature-study movement never managed to agree on the movement's
aim. It remained a complex, splintered movement. Neverthe-
less, it did serve to represent the "new" education, reflect-
ing the educational principles of Gomenius, Pestalozzi,
Rousseau and Froebel and their focus on the
child as a developing organism with an inner
urge or theology acting as a directive form and
emphasizing dynamic self-expression, feeling,
initiative and spontaneity. "89
Had the nature-study movement followed the leadership of
Jackman, it probably would have developed into a more inte-
grated program. But the movement failed to understand clearly
the educational conditions it was rejecting. in general,
the movement was originally attempting to correct the
formalism of the old education and object teaching, and the
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overly organized and narrow focus of the
But, as John Dewey said:
science of the time.
that^ln^reie^r® i" a new nnovementi j cting the aims and methods ofthat which It would supplant, it may developIts principles negatively rather than ^positively and constructively. Then ittakes Its clue in practice from the construc-tive development of its own philosophy. 90
Such was the case with the nature-study movement. it
developed in several directions, reflecting not only a
reaction to the negative aspects of the practices it was
rejecting, but also the contemporary concerns of the time,
perhaps the dominant characteristic being Romanticism.
In a study of the nature-study movement done in 1967,
Richard Olmsted identifies four rationales for nature-study.
(1) The faculty discipline rationale" for improving the
mental faculties of observation and classification, (2) the
practical knowledge rationale" for providing children with
useful information, (3) the "method discipline rationale"
for teaching the scientific method, and (4) the "natural
harmony rationale," for placing the child in harmony with
his or her surroundings. Olmsted suggests that, for the
most part
, these four rationales were not compatible parts
of a unified movement. in theory, nature-study was broad,
practicG, it lost sight of one of its major goals, unity
of knowledge and method.
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T i^mpact of nature-st.ndy on the s.hom .
.
^he active phase
of the nature-study novement lasted about thirty years, from
the early 1890 ‘s to the 1920 's. As a movement, it did not
continue long after the demise of The Nature,.c;tnHy
in 1923. The progressive cause it represented, however, was
growing and broadening with the founding of the Progressive
Education Association in 1919. The nature-study movement
experienced the cyclic pattern experienced by all movements.
But what role did the nature-study movement play in the
history of educational reform? Was nature-study something
that developed in a few isolated progressive schools, or was
It a popular movement spread throughout the nation? Several
studies that were done between 1900 and 1923 suggest that the
nature-study movement played a major role in the history of
progressive reform efforts in American education.
In 1913, a study was done based on the nature—study
courses of twenty states and thirty large cities. An
analysis of the aims of these courses of study revealed a
considerable uniformity of purpose in the minds of those who
had planned them. The most agreed upon aims were: to widen
children s intelligent interest in nature objects and processes,
to train the children in a scientific attitude, to inspire
the children with a love of beauty and with a sympathy for all
living things, and to train children to investigate carefully.
The methods of presenting the work were reasonably
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consistent. The most agreed upon approaches were that
nature-study must bring children into actual touch with
real things, ... consist of the minimum of instruction by
the teacher and of the maximum of study and inference by
the pupils," that observation should be emphasized through-
out the course, and that field excursion form the basis of
the study. Over 90% of the courses suggested garden work as
a part of the study. The majority suggested relating nature-
study to other subjects, such as language, drawing, and
94geography.
95Another study done in 1915 found that fourteen states
required nature-study to be taught in all elementary class-
rooms either by State Law or by the Department of Education.
A total of twenty-three states had issued outlines on nature-
study.
The School Garden Movement was a major part of the
nature-study movement, and during World War I, President
Woodrow Wilson set aside $150,000 to support a U.S. School
Garden Army. One million, five hundred thousand children
enlisted, cultivating sixty thousand acres of land and
96involving fifty thousand teachers.
A 1921 study states that the period "from 1905 to 1915
saw the incorporation of nature-study outlined in the Course
97
of Study of almost every state in the union. " The study
found the appearance of a new term, the "nature-study project"
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obviously resulting from Kilpatrick's project method. More
school gardens were found and health study, hygiene, and
sanitation had been added, as well as more physical science.
This study reflected the fact that contemporary research in
child development had resulted in a better adaptation of the
material and method of nature-study to children.^®
In 1924, the American Nature-study Society published its
first yearbook. It contained an extensive survey of nature-
study teaching in the schools. Questionnaires were received
from fifty-one cities in twenty-three states. Twenty-two of
the cities had special nature—study supervisors. Several
major cities such as New York, Pittsburgh, Detroit, San
Francisco, Gary, Akron, and Des Moines were providing special
nature-study rooms in their new schools.
Of fifty-five practice schools in twenty-five states
connected with teacher-training institutions, forty-nine
taught nature-study and eighteen taught gardening, twenty-
one were engaged in experiments with content and methods.
In letters sent to the commissioners of education of
each state, thirty replied that their states had state nature
programs, twenty-one had printed matter available for use
in the schools, and five states gave state financial aid for
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nature-study.
In response to the question, "How many elementary school
teachers are there in the State and how many are reached by
this program?", Maine signified that all 7,100 teachers were
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reached by it. Twelve other states indicated that all
or most of their teachers were reached by the state nature-
study program.
In a study of the 143 members of the American Associa-
tion of Teachers Colleges, all were found to be teaching
natural science, but only twelve had professors of nature-
study specifically. It was generally agreed by the various
committees during this study that teacher training in nature-
study was inadequate. Most of the professors who trained
teachers in the teachers
' colleges were schooled in technical
subjects and not prepared in the subject of nature-study from
a professional or instructional viewpoint, and there was
little agreement among the teachers on what should be
taught.
A number of articles written between 1900 and 1930 on
the nature-study movement focused on inadequate teacher
training as a major weakness of the movement. The theoretical
aims of the movement were, in spite of the lack of total
agreement, generally supported. But when put in the hands
of untrained teachers, especially teachers trained in the old
methods, the "spirit" quickly vanished.
In a 1909 article discussing the reasons for the de-
crease in interest in nature-study, Arthur S. Dewing wrote
that when teachers were asked what the chief difficulties
were in teaching nature-study, 37 percent indicated securing
materials, 30 percent indicated lack of knowledge, and
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18 percent indicated lack of time. This suqqests that
teachers needed help in order to do a satisfactory job of
implementing nature-study in their classrooms. They needed
training prior to teaching, in-service training, and support
from school authorities in the form of time and supervision. I®"*
All too often teachers were just told to start teaching
nature-study without any training or support. it is not
surprising that many, perhaps most, of them disliked having
to teach nature-study,
A study done in 1925 by Christine Hartley^^^ gives
further insight into the issue of teacher's dislike in
teaching nature-study. In reviewing the literature. Hartley
found nineteen different objectives as the "real purposes"
of teaching nature-study and elementary science. The most
common purposes were: "to obtain knowledge of and interest
in the world about us, to cultivate the habit of observing
and interpreting what is seen, to regulate human conduct by
understanding nature
,
to provide a source of happiness
throughout life, to help one to better enjoy leisure time, to
acquire facts, and to love nature." This would be a de-
manding list of purposes for any trained and interested
teacher. For the average elementary school teacher, the
demand was more than many of them could or would deal with.
In terms of training. Hartley found that a student could
get through 14.9 percent of the high schools in America,
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without any science training. Many normal schools required
minimal or no science training. Even if the training in
normal schools had been adequate, there were at that time
30,000 teachers in the public schools with no education be-
yond the eighth grade, 100,000 with less than two years be-
long the eighth grade and 200,000 with less than four years
education beyond the eighth grade. Only 52 percent of the
teachers held professional certificates during the year
1919-1920.^°^
l©3ders of the nature—study movement were keenly
aware of this weakness in teacher training. in 1916, R. E.
Wagner wrote in The Nature-Study Review : "it is an error to
believe good teaching is uniformly possible with the limited
training and experience of the average grade teacher. The
training of the teacher is the fundamental element upon
which the foundation of Nature-Study rests.
Wagner had a clear understanding of the role of adequate
teacher training in the success of nature-study teaching.
He also understood, on a theoretical level, the basic ele-
ments of the movement. He suggested that there are two
issues to be considered in the training of teachers. The
first had to do with why nature-study should be taught. The
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second issue was how it should be taught.
In relation to the issue of why nature-study should be
taught, Wagner maintained that the most convincing argument
for the introduction of the subject was the instinctive
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interests and the mental needs of the child. Early school
life had been "too formal, too uninteresting, too deadening
of the child's mental keenness, too confining" with too
little appeal to the "instinctive interests, and too much
emphasis laid upon the acquisition of adult ideas.
This type of education had been the result of the acceptance
of the doctrine of formal discipline. As modes of life
became more complex and cultures expanded, more and more
subjects were forced on the child in an effort to prepare the
child for society. This pressure resulted in more formal and
exacting instruction, contrary to the basic nature of the child.
Child life" Wagner said, "inherits a tremendous impetus for
the open; for fields and woods and streams; for birds and
flowers and trees; for trail and tracks; for play and sport,
learning betimes, much which may later furnish a basis for,
and give meaning to the generalizations and principles taught
in school. Learning by living through play, through activity
and contact under the impulse of deep-seated interests, is the
open sesame to childhood education of the future.
To accomplish this change, Wagner suggested turning to
the study of the child himself, so that we no longer attempt
to interpret him in the light of adult experiences and in-
terests. Teacher training courses in psychology and pedagogy,
he believed should be modified along the lines of the child
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study idea.
In terms of the second issue, providing first-hand
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knowledge of the environment to the child,
out that although facts are important, thei value lies in
Wagner pointed
their relationship to one another and in relationships to
larger processes. Overemphasis of unimportant details, or
failure to relate them, are two of the most common elements
in poor teaching. The child must be presented with problems,
not isolated bits of information, and the problems must be
appropriate to the mind of the child. The role of the
teacher is to guide the child in seeking knowledge for
himself "without prejudice nor regard to the opinions of
others. " Although books are appropriate, their "exces
use is obviously a source of weakness. Wagner empha-
sive
sized that the primary goal in nature—study was training in
independence in observation, judgment, and action. These,
he said, are weakened by prolonged subservience to authority.
Training teachers to pursue these objectives often contra-
dicted both the experience and training of most teachers.
Ideal as these objectives were, they were probably unrealis-
tic, considering the conditions of the times.
It is not surprising, then, that there were many critics
of the nature-study movement. Basic tradition and cultural
values were being challenged, and people rarely respond
quietly to such challenges.
As has been pointed out, much of the criticism was the
result of poor teaching, but some critics focused directly
on the aim of the movement. One critic, a Reverend Thayer of
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Franklin, Massachusetts, attacked the movement on the grounds
that although exposure to the natural environment might in-
spire a few geniuses to become poets, authors, and scholars,
the vast multitude of children in the schools must be "fitted
for the practical duties of life," for earning a living "on
the farm, in the shop, and in every other pursuit for a
livelihood!'. For these children he believed nature-study
was a waste of time, time better spent drilling the pupils
in the three R's.
Henry Clapp of the Master George Putnam School in Boston
took up Thayer's challenge in an article in Education
.
Clapp indicated that Thayer completely misunderstood the aims
of nature-study. Rather than trying to inspire poets, authors,
and scholars with "grand scenery" and "sublime scenes",
nature-study attempted to expose children to common, every-
day things. As to the three R's, Clapp maintained that,
. . . the three R's have been lifted from their
ancient, narrow, and uninspiring field of use-
fulness by nature studies
. . . and had made
the three R's not only infinitely more useful,
but infinitely more enjoyable,
As for aiding in the development of useful skills, Clapp
suggested that any exercise that improves the discriminating
power of the eye and the skill of the hand cannot but help
the manual worker. Further, natural phenomena provides the
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best kind of material for varied expression, oral, written,
and drawing. And finally, close investigation of the process-
es of nature and accurate observation of natural products will
result in an increased number of investigators and inventors.^^®
Nature writing was not, however, without its profit
seekers. As nature-study became more popular, a great num-
ber of "nature readers" were published. Many of them tended
to be unscientific, sensational, or trivial.
Such writing did not escape the sharp criticism of the
well-known nature writer, John Burroughs. In an article in
1903, Burroughs made a direct attack on several nature-study
writers, claiming that their reports of animal observations
were false. An extensive response by W. J. Long, author of
School of the Woods
,
gently rejected Burroughs' criticism as
arrogant and inaccurate and said that "those of us who have
been most delighted with (his works) will most regret his
120limitations." Apparently Burroughs was justified in his
criticism.
In an 1897 article in Education titled, "Myths and Fairy
Tales in Nature Study, " Fred Holtz of the State Normal School
,
121Mankato, Minnesota, attacked this trend. His position
was clear and to the point:
"It is a wrong notion that holds that a six-year-old
cannot understand good, simple, straightforward lan-
guage: that it cannot grasp a statement unless half-
hidden by similes and metaphors and personifications:
that it has a natural distaste for the plain un-
varnished truth and that the only way to get a
137
knowledge of nature into the child is to smuggle itin under the guise of a myth or fairy tale • . .there is enough in nature to stimulate imagination,
without bringing in purely fanciful tales. 122
Holtz s point is a valid one. The nature reader rep-
resents another gap between the theorists and the practi-
Additionally, we have an economic incentive, the
potential profit to be made on the growing interest in
nature. The critics did not discriminate. The reputation
of the nature-study movement was based as much on its popu-
lar image as it was on its articulated aims and purposes.
This component, of course, contributes to the cyclic nature
of such movements. The ideal is always greatly distorted and
judgment is made on the distortions.
"According to the mythology of science education, the
nature study program, with its sentimental, anthropo-
morphic subject matter, occupied the time of elementary
students until its lingering death following the fatal
blow administered by the Thirty-First Yearbook of the
National Society for the Study of Education. "123
This myth, that nature-study was anthropomorphic and
sentimental, according to an article by Priscilla Eccles in
1964, could probably do with a little objective study.
The Thirty-First Yearbook (1932) was apparently prepared
without consultation with any of the leaders of the nature-
study movement. The examples used to represent nature-study
were greatly distorted and were not what would be considered
good nature-study by many of the nature-study leaders. Even
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the aims of nature-study that were listed in the report were
not characteristic of the movement. Wilbur Jackman observed
that nature-study, well-planned, is scientific.
In reviewing the progress of nature-study in the schools
in 1915, Anna B. Comstock observed that:
We may be reassured, because the phases through
which (nature-study) has passed successfully are
enough to have proven its robust qualities. Co-incident with the toy science made over from the
university laboratories came what has been aptly
termed the cute and fluffy stage, which resultedfrom the impact of the nature—study idea upon theimagination and enthusiasm of those teachers
trained in pedagogy but utterly untrained in
science. This resulted in an effervescence that
frothed over and soon dampened and rendered soggy
the nature—study section of the school curricu-
lum. Now normal schools and teachers
' courses
in the university summer schools give the teacher
the needed training
. .
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As late as 1933, we have Florence Weller and Otis W.
Caldwell of Teachers College, Columbia University, giving
this picture of nature-study;
So the nature-study and elementary science move-
ment has been one of a steady progression. It
has lived through a period when educators expounded
extravagant aims for their pet hobbies, and it re-
ceived a generous share of worthy criticism for pro-
posing to cure school ills and to develop a perfect
race. It has lived through the ample claims of its
friends and severe criticisms of its opponents. It
is today still so challenging that in a question-
naire sent to principals throughout the country, 128
out of 172 declared that there is a decided increase
of interest in nature-study and elementary science.
Examination of courses of study show a steady in-
crease in clarity of results to be derived from
nature-study and elementary science. 126
139
The End of Nature-Stndv as a
By the early 19 30 's, the nature-study movement seemed
all but dead. with the nature-study movement, the visions
of Comenius had come closer to being realized than ever
before in the history of educational reform. But change
was inevitable, and nature-study had completed its cycle.
The educational reform efforts carried by the nature-study
movement split into the progressive education movement,
the conservation education movement, ^^8 outdoor education
movement, and elementary science. Comenius' educational
focus on the unity of knowledge and the parallelism be-
tween human activity and the activity of nature was lost
the excitement and distraction of twentieth century
science and technology. The science of ecology and the con-
cern about environmental deterioration were ignored by most
people for some thirty years.
The nature-study movement, as Liberty Hyde Bailey ob-
served, had its place in the history of educational reform.
With remarkable perspective, Bailey observed in 1903 that:
Nature-study will endure because it is natural and
of universal application. Methods will change and
will fall into disrepute; its name will be dropped
from the curriculums; here and there it will be en-
cased in the school masters "methods" and its life
will be smothered; now and then it will be over-
exploited; with many persons it will be a fad; but
the spirit will live.i30
CHAPTER I V
ENVIRONMENTAL EDUCATION; A PROFILE
Environmental Education Defined
The exact beginning of environmental education as a
movement is uncertain. Malcolm Swan has observed that "It
is no easy task to pick a time, event, or person as being
responsible for creating the conditions from which environ-
mental education emerged. Perhaps no event of itself should
bear the awesome responsibility. Even the origin of the
term environmental education, as it is presently used, has an
uncertain origin. By the late 1960 's, terms were being
used such as Environmental Management Education, Resource
Use Education, Environmental Quality Education and Environ-
2mental Education. Charles Roth, Educational Director of
the Massachusetts Audubon Society, has suggested that
environmental education developed out of an effort to bring
together the diverse philosophies and goals of three organiza-
tions, The American Nature Study Society, The Conservation
Education Association, and The Outdoor Education Association.
"Some of us," he said, "under the leadership of William Stapp,
then with the Ann Arbor Public Schools . . . began to develop
an amalgam of the movements and bring in an urban component
140
141
that acc©pt©d th© natuiralTiess of man. It was agr©ed to call
this ©volv©d ©ffort ©nvironmental education."^
Th© t©rm environmental education first appeared in the
literatur© in th© lat© 1960 's. On© of th© first us©s of
the term was at the National Conferenc© on Environmental
Education held in New Jers©y in May 1968. This conferenc©,
sponsored by the New Jersey State Council on Environmental
Education, was established as one of the ESEA Title III pro-
4grams in that state. Clay Schoenfeld, later to become the
editor of The Journal of Environmental Education
, used the
term in an article entitled "Environmental Education and the
5University" in the University Record in September 1968.
In 1969, Robert Roth, "later to become the head of the
Environmental Education Section of Ohio State University's
School of Natural Resources, used the term 'Environmental
Management Education' in a landmark study identifying the
concepts essential for environmental literacy." Also in
1969, James Swan published an article in Phi Delta Kappan
7
entitled "The Challenge of Environmental Education." In
this article. Swan suggested that environmental education
was a more appropriate way to meet the needs of environmental
quality than other educational efforts had been. This
apparently created a storm among outdoor and conservation
educators.® Nevertheless, efforts continued to replace
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tsirms. Th© term for the new conservation environ-
mental education, became firmly established in the fall of
1969, when the first issue of The Journal of Environmental
Education was published.
By the middle of 1970, publishing firms, aware of
marketing potential, were turning out environmental education
materials for the schools. The Council on Environmental
Quality published its first report in August of that year,
discussing the role of education "with respect to environ-
mental quality and what environmental education should
9include." Then in October of 1970, Congress passed the
Environmental Education Act, and environmental education
became firmly established not only as a new term, but as a
new educational movement.
As with any new movement, definitions of environmental
education are numerous and diverse. The efforts to describe
environmental education fall into two groups, simple defini-
tions and complex models. The simple definitions were
characteristic of the late 1960 's and early 1970 's. These
definitions generally took the form of itemized concepts and
ideas and tended to focus on the differences between the
"new" environmental education and the "old" conservation
education. Most of these early definitions were developed
by individuals. Later, as environmental educators began to
meet at conferences, group efforts to define environmental
education emerged. These committee-produced definitions
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tended to be broad-based, focusing on goals, objectives and
key concepts. Eventually, complex conceptual models of
environmental education developed, often as doctoral level
research topics. These conceptual models tended to be cumber-
some and difficult to comprehend. The present phase of
development is to simplify the more elaborate models in order
to make them more easily understood and more usable by
educators and learners.
Almost all definitions of environmental education have
tended to conceptualize rather than compartmentalize content.
This approach reflects the systems thinking of ecology, the
intellectual foundation of environmental education, and adds
support to the position that environmental education should
be interdisciplinary in nature. Noel Mclnnis has suggested
that the trend toward conceptualizing helps to "functionalize
10knov/ledge and understanding" and "respects the integrity of
11
all subjects and disciplines.
"
In a fall 1969 article entitled "What's New About
12Environmental Education. " Clay Schoenfeld attempted to
outline the differences between the older "conservation
education" and the newer "environmental education." These
differences he summarized as follows: Environmental education
attempts to be all-encompassing. Conservation tended to focus
on specific units such as water conservation, soil conserva-
tion, forest conservation, wildlife conservation, and so on.
The new environmentalism attempts to "understand and explain
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the ecological unity of all man-land relationships," it is
man centered. The shift is from the survival of natural
resources to the survival of nothing less than the human
14species itself." The concern is for the quality of the
human experience rather than the quantity of natural resources.
The locus of environmental education incorporates the increas-
ing problems of the city rather than the "images of the open
„15
country. " The emotional component of environmental educa-
tion is based on fear rather than love of nature. The new
environmentalism is concerned with the problems of over-
population. The most striking difference between the new
environmentalism and conservation is in its cultural orienta-
tion. Conservation stood for "economic development, for the
infinite goodness of American progress," the new environ-
mentalism "reflects a growing suspicion that bigger is not
necessarily better, slower can be faster, and less can be
more. m16
. 17Schoenfeld, in a later paper, said that environmental
education is "a recognition by man of his interdependence
with his environment and all of life, and his responsibilities
for developing a culture which maintains that relationship
through policies and practices necessary to secure the future
18
of an environment fit for life and fit for living. " in
this paper, Schoenfeld outlined a plan of action for the
development of environmental education, including the
identification of audiences, the suggestion of methods, the
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outline of organization, and the propDsal of a timetable.
He suggested proceeding on a variety of fronts to build
critical masses" of environmental education at the federal,
state, and local levels to develop programs for school pupils
and their teachers, college and university students and their
professors, and adults, both general citizens and community
19leaders.
There were other attempts to define environmental educa-
tion during the early 1970 's. The Office of Environmental
Education of the U.S. Office of Education published the
following definition of environmental education:
WHAT IS ENVIRONMENTAL EDUCATION ^ ^ ^ 'f
Not all educators and planners agree on a definition
of environmental education, but they know what
environmental education is and what it is not.
Environmental Education is
—
O A new approach to teaching about man's relationship
to his environment—how he affects and is affected
by the world around him;
An integrated process dealing with man's natural
and man-made surroundings:
Experience-based learning, using the total human,
^ natural, and physical resources of the school and
surrounding community as an educational laboratory;
An interdisciplinary approach that relates all
subjects to a whole-earth "oneness of purpose":
Directed toward survival in an urban society:
Life-centered and oriented toward community develop-
ment :
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An approach for developing self-reliance in respon-
sible, motivated members of society:
A rational process to improve the quality of life;
Geared toward developing behavior patterns that will
endure throughout life.
The consensus is that environmental education is not
—
Conservation, outdoor resource management, or nature-
study (although these may be included in an environ-
mental education program);
A cumbersome new program requiring vast outlays of
capital and operating funds:
A self-contained course to be added to the already
over-crowded curriculum;
20Merely getting out of the classroom.
This definition from the Office of Environmental Education
contains components typical of most definitions of environ-
mental education written during the early 1970 's. It also
emphasizes the newness of environmental education, another
typical aspect of early environmental education literature.
The 1973 Environmental Education Handbook of the Office
of Environmental Education presented two working definitions
of environmental education
:
#1 Environmental education is the process that
fosters greater understanding of society's
environmental problems and also the process
of environmental problem-solving and decision-
making. This is accomplished by teaching the
ecological relationships and principles that
underlie these problems and showing the nature
of the possible alternative approaches and
solutions.
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That is, the process of environmental education
helps the learner perceive and understand
environmental principles and problems, and
enables him to identify and evaluate the
possible alternative solutions to these prob-
lems and assess their benefits and risks.
It involves the development of skills and in-
sights needed to understand the structure,
requirements, and impact of interactions
within and among various environmental entities,
subsystems, and systems. 21
#2 The term "environmental education" means the
educational process dealing with man's relation-
ship with his natural and man-made surroundings,
and includes the relation of population,
pollution, resource allocation and depletion,
conservation, transportation, technology, and
urban and rural planning to the total human
environment.
That is
,
environmental education is the process
of inquiry into both the specific and general
environmental implications of human activities
viewed from the perspective of social needs
and values as they relate to general public
policy. 22
In an article in the summer 1973 issue of The Journal of
Environmental Education entitled, "Environmental Education
Redefined, Walter Bogan discussed the two definitions that
appear above. He suggested that the first working definition
reveals the interdisciplinary nature of environmental
education, for to accomplish the "unique goals," of
environmental education, four broad areas must be utilized:
the total environment and its problems, ecological principles,
relationships and concepts, the entire educational system, and
most of the traditional disciplines such as chemistry, physics.
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biology, sociology, economics, psychology, and the arts.
Bogan also emphasized that environmental education fosters
l^^^ris^—di^rected and discovery—guided inguiry, This
approach to teaching is done in such a way that problem-
solving is “transferable to other problems and helpful in
gaining insight into a variety of environmental phenomena.
Bogan further suggested that environmental education is a
process of inquiring into “the implications of human activi-
ties viewed from the perspective of social needs and values
as they relate to general public policy. Bogan ended his
discussion of the two working definitions of environmental
education by suggesting that one of the chdef goals of
environmental education is to “help us learn how to proceed
as a society toward a condition of productive harmony with
our environment, where destructive change is minimized and
28healthy change can proceed.
“
Other individuals attempted to define environmental
education
,
but the basic themes seemed to remain the same in
all of them. William Brown defines environmental education
as an attempt to “involve the student in natural processes
so that he understands his part in and dependence on them; to
bring him to awareness of the social processes that impinge
upon natural processes: to motivate creation within himself
of an environmental ethic: and finally, to activate his ethics
based on concern. In this process he comes to understand
that man/man relationships are as important as man/environment
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relationships in achieving a healthy total environment."^^
Brown's definition focuses on the progressive nature of the
environmental education movement; to bring about improvement
in the human condition through reform of values and reform
of the primary goals and methods of traditional education.
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Environmental Education Models
The most extensive research on environmental education
concepts was done between 1967 and 1969 by Robert E. Roth as
psrt of his doctoral study. Roth developed a taxonomy of
112 conceptual objectives for use in planning instructional
programs related to what he called "environmental management
education," These concepts were grouped into four categories:
"biophysical—living things are interdependent with one another
and the environment: socio-cultural—the relationship between
man and the environment are mediated by culture: environ-
mental management—the management of resources to meet the
needs of successive generations demands long-range planning
and: change—organisms and environment are in constant
31
change." The primary focus of Roth's model, as with
32
others, is "people-related problems."
William Stapp's Spaceship Earth model and the National
Park Service's five "strand" model are among the most widely
kno\>m conceptual models for environmental education. Stapp's
model groups 35 concepts into seven broad areas: closed system,
biosphere, human populations, economics and technology, en-
33
vironmental decisions, and environmental ethic. His
elaborate and theoretical program is based on an educational
design model that focuses on the development, implementation,
and evaluation of a K—12 environmental education program.
The key concepts of his model , adjusted to appropriate
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grade levels, are: environmental sensitivity, factual
knowledge, problem-solving skills, and Spaceship Earth
philosophy.
The National Park Service's NEED (National Environ-
mental Education Development) program, developed by Dr. Mario
Menesini of the University of California, Davis Campus, is
based on five "strands": variety and similarity, patterns,
interaction and independence, continuity and change, and
35
adaptation and evolution. This model is one of the less
cumbersome of the conceptual models.
Another simplified model was developed by Dr. David
Archbald of Madison, Wisconsin. His model is based, on a
progression of seven single word concepts that are applicable
to all subject areas: energy, food, evolution, population,
community, and interaction and balance. When applied to
human systems specifically rather than ecosystems. Archbald
replaces food with agriculture and evolution with technology.
These seven components are seen by Archbald as necessary to
3
a basic understanding of the dynamics of healthy ecosystems."
Despite the extensive literature in the field of
environmental education, a generally accepted substantive
structure of environmental education has not been produced.
Gary D. Harvey of the Missouri Department of Conservation in
St. Louis has developed a conceptualization of environmental
education as part of a doctoral study. His model has four
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parts: the generic substantive structure, the specifics
of substantive structure or implementation, a superordinate
goal, and a base. The first part, the generic substantive
structure, was the major focus of Harvey's study, and was
made up of three components: philosophy, precept, and ex-
pected outcomes. Harvey suggests that the philosophy of
environmental education is based on the "Spaceship Earth"
philosophy and the "Lifeboat" philosophy combined, the former
adding an interdependency element and the latter adding a
values context. Harvey's precept is the man-environment
relationship operating in a "formally values-laden context.
He defines man-environment relationship as:
The consideration of, planning for, and implemen-
tation of natural resources use by human beings:
^®sultant products and processes: and implica—
tions for impact on the environment reflected in
each person's perception of an acceptable quality
of life.-^°
Harvey further suggests that for a topic to be considered a
P32^t of environmental education it must incorporate all three
elements: man, environment, and relationship, and it must
also incorporate "a human values component representing
different positions relative to a man-environment relation-
ship.” Harvey's third component relates to what is referred
to in the literature as "environmental literacy. " Harvey
suggests that in addition to environmental literacy, two
further elements need to be added to this component:
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environmental competency and environmental dedication. Based
on these three components, Harvey develops a complex model
of environmental education, a model that works toward what
Harvey calls the superordinate goal of the man—environment
relationship: "achieving/maintaining a homeostasis between
quality of life and quality of environment."^^ Harvey's
study represents a major effort to develop a comprehensive
model of environmental education based on the literature in
the field and using Bloom's Taxonomy of Educational Objectives'^
as a framework. Such studies are helpful in bringing into
focus the diverse efforts of other professionals in the
field, but Harvey's study is an example of the more cumber-
some models.
As environmental education matures as a movement,
attention is shifting from attempts to define enviironmental
education, to research efforts on the effects of environmental
programs and materials on students and communities. Robert
Roth has published two reviews of research related to en-
42
vironmental education, Rodney Doran, in a 1977 article
43
in the Journal of Environmental Education , discusses the
progress that has been made in measurement and evaluation of
©nvironmental education objectives. Doran describes the field
as "embryonic" and suggests that the area most in need of
attention is in the design of valid and reliable measure-
ments devices, "essential," he says "to the stability and
maturity of the discipline. One of the major points
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Doran makes in his article is the conflict between profession-
als in the field on what the primary emphasis of environmental
education programs should be, cognitive objectives or affective
objectives. This conflict, Doran suggests, makes it difficult
to determine what type of evaluation tools to design. it is
unlikely that professionals will ever agree to one approach
or the other. Perhaps the most workable approach to this
issue is to attempt to prevent either approach, cognitive or
affective, from dominating environmental programs.
By the mid 1970 's, environmental education had become
an international movement. In December, 1975, an environ-
mental education course for youth was held in Hong Kong.
During the ten-day course, the following set of principles
for environmental education in Asia was developed:
1. The main theme of any environmental education
should be to promote an understanding of the
harmony of natural systems and awareness of
man's action in the environment.
2. There must be an undertaking of natural re-
source management, i.e., making wise use of
resources, taking into consideration ecological
principles on the long-term basis.
3. There must be an awareness of environmental
problems arising out of rapid industrialization
and urbanization of Asia, which are the solutions
erroneously proposed by governments to combat
their countries' state of under-development.
4. There must be an awareness of the misuse of
^
western technology with no regard to the Asian
socio-economic and environmental context.
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5. There must be an awareness of the rights
and responsibilities of industry and other
contributors to environmental deterioration.
6. Promotion of an awareness of population is
essential.
7. An understanding of overseas exploitation
—
especially with regard to the importation of
environmental problems—should be promoted.
This must include an awareness of unequal
trading practices.
8. Environmental education should include an
understanding of the influence of social and
political systems of the environment, es-
pecially with regard to the utilization of
natural resources.
9. Promotion of a sense of priority v/ith regard
to environmental protection should be included.
10. Ethics; an awareness of the right of every
individual to share in the world's resources,
thus encouraging national thrift and avoiding
trends of consumerism.
11. The study of the ecosystem should be promoted.
The first world conference on environmental education
was held in Belgrade, Yugoslavia, in October, 1975. One
hundred education specialists from sixty-four countries met
for eight days to examine the "aims of world-wide environ-
,46
mental education and the best ways of promoting it." At
the end of the conference the participants unanimously
adopted "The Belgrade Charter: A Global Framev/ork for Environ-
mental Education." This document was described in the
UNESCO-UNEP (UNESCO-United Nations Environmental Program)
Environmental Education Newsletter in this way: The Bel-
grade Charter has laid down the principles and established
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the guidelines for the worldwide environmental education
of a generation which spans the earth. The Charter
called for the establishment of "an international program in
environmental education, interdisciplinary in approach, in-
school and out-of-school
, encompassing all levels of educa-
tion and directed toward the general public, in particular
the ordinary citizen living in rural and urban areas, youth
and adult alike, with a view to educating him as to the
simple steps he might take within his means, to manage and
48
control his environment."
The Belgrade Charter is clearly the most broad-based
document on environmental education that has been written to
date. The Charter focuses on five areas: the goal of
environmental action, the goal of environmental education,
the objectives of environmental education, the principal
audience of environmental education, and the guiding prin-
ciples of environmental education. The major components of
these broad areas are similar to the components found in the
definitions and documents described earlier. A summary of
the major components of the Belgrade Charter follows
:
The goal of environmental action is: To improve all
ecological relationships, including the relation-
ship of humanity with nature and people with each
other.
The goal of environmental education is: To develop
a world population that is aware of , and concerned
about, the environment and its associated problem?,
and which has the knowledge, skills, attitudes.
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motivations and commitment to work individually and
collectively toward solutions of current problems
and the prevention of new ones.
The ob^Qctives of environmental education arei
awareness.
. . knowledge
. . . attitude
. . . skills
. . . evaluation ability ... and participation
. . .
The principal audience of environmental education
is the general public. Within this global frame,
the major categories are: the formal education
sector ... the nonformal sector
. . .
The guiding principles of environmental education
are
:
1. Environmental education should consider the
environment in its totality—natural and man-
made, ecological, political, economic, tech-
nological, social, legislative, cultural, and
esthetic.
2. Environmental education should be a continuous
life-long process, both in-school and out-of-
school .
3. Environmental education should be interdiscip-
linary in its approach.
4. Environmental education should emphasize active
participation in preventing and solving environ-
mental problems.
5. Environmental education should examine major
environmental issues from a world point of view,
while paying due regard to regional differences.
6. Environmental education should examine all
development and growth from an environmental
perspective.
Environmental education should promote the
value and necessity of local, national, and
international cooperation in the solution of
environmental problems.
7.
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Th© Belgrad© Chartsr rspresents a trend away from
individual efforts to define environmental education, to
group efforts to develop a definition. The latest group
effort of this kind was carried out by a group called the
Federal Interagency Committee on Education, a division of
the U.S. Department of Health, Education and Welfare. This
committee was originally created in 1964, with an updated
mandate in 1974, "to improve coordination of the education-
al activities of Federal agencies: to identify the nation's
educational needs and goals: and to advise and make recom-
mendations on educational policy to the Secretary of Health,
Education, and Welfare, and, through him, to heads of other
50
agencies and the President." An environmental education
subcommittee of this interagency committee, chaired by
Beatrice E. Willard, an ecologist by training and a member
of the President's Council on Environmental Quality during
the Ford administration, produced a report in November, 1976,
51
entitled Fundamentals of Environmental Education . This re-
port, the product of forty-four individuals including ten
experts in various academic fields, is perhaps the most sub-
stantial effort made to date to define environmental education
involving both Federal agency and academic input. The Bel-
grade Charter was remarkable because of its international
support. Fundamentals is remarkable for its academic thorough-
ness. In its nineteen pages. Fundamentals outlines the major
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components of environmental education in detail. It does
not differ significantly from previous efforts to define
environmental education. It divides environmental educa-
tion into four major areas as follows;
I. Fundamentals About Earth's Environment.
Earth's environment is a whole.
The ecosphere is a dynamic, constantly changing
macro-system—a mosaic of ecosystems.
The energy and materials necessary for all
life are components of each ecosystem.
Each ecosystem includes a number of species
populat ions.
II. Fundamentals Concerning Humans as Ecosystem
Components.
Humans make use of ecosystems to satisfy basic
needs and desires.
Humans affect ecosystems.
Ecosystems affect humans.
Complex interactions among humans and other
ecosystem components occur continuously.
Humans are accountable for their effects on
ecosystems.
III. Methods for Harmonizing Human Activities with Eco-
system Processes to Achieve Environmental Quality.
Different kinds of methods.
Institutions, processes, and attitudes for
implementation
.
One basic process for harmonizing human activi-
ties with ecosystem processes involves adjust-
ing perceived imbalances, identifying and
addressing problems, and utilizing opportunities
through institutions and individuals.
Formal policy and law.
IV. Using Fundamentals of the Environment and
Understanding the Methods.
Questions.
Issues^^
The preceding definitions and models of environmental
education represent examples of the major efforts made thus
far in the field. All of the models agree on the most basic
components they present. A summary of these basic components
follows:
Environmental education:
1. Is a new approach to teaching about the environ-
ment.
2. Is interdisciplinary.
3. Recognizes the developmental nature of learning.
4. Deals with the total interactions between man
and environment.
5. Is concerned v;ith social welfare.
6. Is experience-based learning.
7. Is concerned about the urban environment.
8. Is directed tov/ard developing self-reliance and
responsibility in members of society.
9. Is based on a rational approach to improving
the quality of life.
10. Is geared toward developing life-long behavior
patterns.
11. Is based on an understanding of ecological
principles.
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12. Supports continued research of ecosystems.
13. Is concerned with the relationship between
population and environmental quality.
14. Seeks to develop problem-solving and decision-
making skills.
15. Considers the earth environment as a whole.
16. Seeks to develop a broad base of local,
national and international support.
17. Recognizes the value of teaching facts and
information as well as changing attitudes, values,
and cultural perspectives.
18. Questions continued economic growth at the
expense of environmental quality.
19. Recognizes a potential threat to human sur-
vival resulting from environmental deterioration.
20. Recognizes the need for humans to use the
environment to meet basic needs while maintain-
ing the quality of the environment.
Leaders of the environmental education movement
recognize the reform character of the movement. Environmental
education clearly seeks basic social and educational reform,
but the early popularity of the movement is already starting
to show signs of weakening. The excitement of Earth Day 1970
has faded and environmental educators are re-evaluating the
work that has so far been done in the areas of basic theory
and model building, teaching materials, and evaluation. This
seems especially important in light of the fact that a group
of environmental education critics has begun to emerge. As
with all reform movements, the future of environmental^
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education as a movement has an uncertain future. The dynamics
of the movement itself are subject to the same cyclic pattern
experienced by previous movements. Maintaining the proper
perspective, both historically and toward the future, is
probably the most important thing that the leaders of the
movement can develop. The major issues that concern environ-
mentalists are unlikely to be resolved in the near future.
The approach to solving them may have to be modified signifi-
cantly. The success of environmental education may depend
entirely on the willingness of the leaders of the movement
to change their approach when necessary and to make sure
that the basic issues remain in balance. The superficial
public image of any educational reform movement is its
weakest aspect. It is here with individual reputations at
stake that movements are most vulnerable. If environmental
education can maintain the wisdom and vision inherited from
Comenius, it may be able to succeed in maintaining the
opportunity to continue to work at resolving the basic
issues it has identified as crucial to retaining and providing
a quality environment for all life.
CHAPTER V
CONCLUSIONS
One of the primary reasons for the present study is the
lack of historical research pertaining to environmental
education, especially as environmental education relates to
the history of American educational reform. Several articles
on the history of environmental education have been written,
but they do not adequately document the connection between
environmental education and previous reform efforts in educa-
tion. The first of these articles is "Historical Setting of
Environmental Education" by William B. Stapp.^ This eight-
page article is primarily devoted to relating environmental
education to conservation education and defining the difference
between the two movements. A second sixteen-page article,
2
"Forerunners of Environmental Education" by Malcolm Swan
provides more detail than Stapp's article, but the focus is
again on the narrow connection between nature education,
conservation education and environmental education. A third
unpublished article written in 1976 by Charles Roth, "A
3
Time-Lapse View of Environmental Education in America, " pro-
vides a much broader perspective of environmental education
history, focusing on early American education about the en-
vironment and suggesting a number of important connections
between early reform efforts and the major components of
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environmental education to the past, but it does not
adequately document the proposed ideas.
Roth states in his paper that "Environmental education
encompasses much from its amalgamated predecessors but it
also goes beyond them. It stresses the interdisciplinary
nature of the effort. It recognizes the developmental
nature of learning and deals with the total interactions be-
tween man and environment. It does this in the interest of
humanity. " In this statement Roth identifies four of the
major components of environmental education: interdiscip-
linary education, learner-centered education, the interde-
pendence of humans and their environment and human welfare.
Roth goes on to state that "Ecology ... is basic to envi-
ronmental education , " and that "Environmental education does
encourage us to learn directly from the world around us and
5learn our way forward. " Here Roth identifies two more basic
components of environmental education, the science of ecology
and experience-based education.
In a memo from the Office of Environmental Education
of the U.S. Office of Education, "What is Environmental
Education," we find the following statement: "Not all
educators and planners agree on a definition of environmen-
tal education, but they know what environmental education is
. . .
environmental education is a new approach to teaching
about man's relationship to his environment—how he affects and
is affected by the world around him.
"
Here again we see the
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Position that ©nvironniGntal ©ducation is sorn©thing new in
education. This claim to newness is based on a collection
of principles described in the memo, principles that are
typical of the models developed and described by other
leaders of the environmental education movement. In this
Office of Environmental Education memo the following compo-
nents of environmental education are identified: a process
dealing with man's natural and man-made surroundings, experience-
based learning, interdisciplinary education, life-centered
education, the development of self-reliance, quality of life
improvement through a rational approach, the development of
patterns that will endure throughout life, and education
directed toward survival. Of all of these components, only
the last, a focus on survival, approaches being a new empha-
sis in education. The rest of the components were all sug-
gested by Comenius and his followers, and were important
aspects of the early educational reform movements.
Rodney L. Dorian, in an article in the fall 1977 issue
8
of The Journal of Environmental Education evaluates the
theoretical models of several environmental education leaders.
He identifies what he considers the most common conflict
between the various approaches to environmental education:
the emphasis placed on cognitive objectives as opposed to
affective objectives. This conflict was similar to one that
existed between the leaders of the nature-study movement, a
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conflict that was never satisfactorily resolved.
^P^^t frorn a conflict of this nature, the components
identified above appear in the professional literature fre-
quently enough to be identified as characteristic of the
movement. Even a quick glance at statements from the leaders
of earlier educational movements, however, will serve to
establish question as to the newness of these components
of environmental education.
Interdisciplinary education:
The majority (of the nature-study programs
studies) suggested relating nature-study to
other subjects, such as language, drawing and
geography.^ (1922)
(The study of nature relates to) . . . other
phenomena, prominent in physics and chemistry
. . , to man.^^ (1900)
Learner-centered education:
Nature-study ... is concerned with the
child's outlook on the world. (1905)
The work of each grade should be adapted to
the children of that grade. (1900)
Interdependence
:
It is a well-known fact that man is the most
disturbing element in the balance of nature. (1925)
14
All nature, including man, is interdependent. . .
(1948)
Human Welfare:
A study of environmental material not only
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makes education more real to the child but
also better equips him to improve society . .
(1948) ^
Ecology:
. . . Natural law ... is to be .. . the
great harmonizing influence in every field
of human thought. (1891)
The Ecologist ... was slow in making his
influence felt in the ... schools. It took
... time to work out the problem of inter-
dependence. 17 (1915)
Experience-based learning:
The powers of observation are strengthened
chiefly by learning to think about what one
sees.l° (1897)
The influence of Comenius, Pestalozzi, Rousseau,
and Froebel has all been in the direction of
emphasizing the significance of child activity
and experience in the learning process . . .
Nature was looked to for the source of ex-
perience which would furnish opportunity for
normal child development . 19 (1941)
The relationship between humans and the environment.
... It is hoped that teachers may be able to
. . .
bring their pupils into fuller knowledge
of themselves, and of their duties and relations
to the world about them.^ (1891)
. . .
there is an uncompromising unity and balance
among all the elements of the natural environ-
ment ... the natural and social environments
are interdependent ... there is an inescapab^^
companionship between nature and culture ...
(1946)
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Quality of Life:
Resource Use Education
. . . interprets re-
sources as including not only natural re-
sources, but also human resources—the quality
and quantity of the population
. . .22 (1946)
Rational Approach:
The pupil should be taught to follow from effect
to cause and cause to effect
. .
.23
(The appropriate results of nature-study are)
some conception of what constitutes proof: in
short, an independent, rational individual such
as the world needs today more than anything
else. 24
These statements make it clear that the position that
environmental education is new should be questioned. What
environmental education has done is to repackage the ideas of
the past in contemporary language and change the focus to a
25
"quest for environmental quality, " with survival as the
motivating factor.
The present study attempts to meet the need for an
evolutionary study of the roots of environmental education,
and establish the role of the nature-study movement as a
major phase of that evolution as it relates to general
educational reform and social reform through education. The
^ole of nature—study in general educational reform was clearly
stated by the leaders of the nature-study movement themselves,
Jackman, Bailey, and others clearly saw the role of nature-
study as much broader than the study of nature. The following
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statements, typical of the nature-study literature, confirm
this position:
The introduction of nature-study into the common
schools has made it obvious to the most obtuse that
complete reorganization of the course of study is
imperative. 26 (1895)
Nature-study found the grammar school utterly poverty-
stricken from the standpoint of thought material
. . .
It was like sunlight breaking through gloomy clouds.
The fields of thought opened up to hungry minds were
entrancing. it is small wonder that a movement
began which closely resembled a stampede. It
actually seemed as though the three R's were about
to lose their grip. 27 (1895)
Nature-study is not primarily a natural-history sub-
ject: it is primarily a pedagogical idea ... It
is concerned with the child's outlook on the world
. . . It is the fruit of the great educational re-
formers Gomenius, Pestalozzi, Rousseau, Froebel and
the rest. 28 (1905)
For at least two decades the leaders in nature-
study were also the leaders in the progressive
thought concerning elementary schools. 29 (1922)
During the last decade, environmental education has been
defined and redefined, designed and redesigned, and the
literature is full of detailed outlines of what ought to be
done to bring about harmony between human activities and eco-
system processes. The focus of the environmental education
movement has changed from the rather naive eco-catastrophy
approach of the early seventies to a rather sophisticated
international strategy approach, taking into account the
realities of economics, politics, and law. On a theoretical
level at least, environmental education has gone far beyond
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what nature-study was able to do. Perhaps we have learned
something of value from the past. But the challenge of putting
plans into action still remains.
As the decade of the seventies draws to a close,
environmental educators are attempting to implement the
models that have been developed. The focus of the Inter-
governmental Conference on Environmental Education held in
Tbilisi, Russia in October 1977 (sponsored by UNESCO in
cooperation with the United Nations Environmental Program,
UNEP) was on developing ways to put into action on a global
scale, those programs that promised to be most effective. The
conference attempted to formulate "recommendations for action
which might be undertaken at the national, regional, and
international levels for the promotion and development of
environmental education. " An unusual aspect of this con-
ference was the notable consensus on the essentials of
environmental education, despite the broad scope and contro-
31
versial nature of many of the issues considered. Such con-
sensus gives us some hope that there is increased awareness
on the part of the global community of the urgency of the
issues and the need for international cooperation. The sixty-
six UNESCO member states attending the conference developed
and adopted a report containing forty-one recommendations
focusing of goals, objectives, guiding principles, and a
list of target audiences for environmental education.^
The delegates were charged with the responsibility of re-
turning to their member governments to implement the guidelines.
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The United States followed up the Tbilisi conference
with "The 1978 National Leadership Conference on Environmental
Education" held in Washington D.C. in March, 1978 (sponsored
by the Alliance for Environmental Education, a group of
thirty-three national organizations). The theme of the
conference "From Ought to Action in Environmental Education"
carried forward the theme of the Tbilisi conference. The
various work groups: state legislation, the federal role in
national environmental education strategy, teacher inservice
education, accessibility and dissemination of materials and
state level networking, each produced an integrated series of
recommendations for action, designed to be realistically im-
plemented and to produce measurable results. A time line was
set for each goal. A follow-up conference has not yet been
held to evaluate the progress of those recommendations.
These two conferences clearly reflect the present
character of the environmental education movement and identify
the need for effective action in a climate of inadequate public
awareness and knowledge, questionable economic priorities, and
poor international cooperation.
After a decade of effort, what has actually been accom-
plished in education about the environment? Perhaps the most
significant thing that has happened is the collapse of the
fantasy that humankind can create a perfect world through
complete control of the environment. Along with this change
has come greatly increased public awareness of the fact that
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we face major environmental problems and that we cannot
depend on technology to solve all of them. The natural
system has fought back, and increasing numbers of people
are beginning to realize that cooperation with ecosystem
processes may be the only way to survive with quality.
Although a public educated about the environmental
problems facing humankind has been one of the primary goals
of the environmental education movement, environmental
educators cannot claim the victory of increased awareness
for themselves alone. Help has come in many ways, ranging
from the complex international political problems that
impact energy supplies, to the near disaster at the Three-
Mile Island Nuclear Power Plant in Pennsylvania. Resource
shortages, health hazards of toxic substances, and political
unrest have all functioned to educate the public about the
threat to a quality environment. The carefree sixties
turned into a troubled seventies, and we enter the eighties
acutely aware that we face complex and perhaps unresolvable
problems
.
Our economic and political system prevents adequate
access to knowledge and effective participation in discussions
and decision-making processes regarding potentially dangerous
activities and industrial products. Any hope of resolving
the conflict between short-term economic benefits and
potentially serious risks for the consumer will only come
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about with adequate public knowledge and shared responsibility
for stronger constraints between regulatory agencies, the
scientific community, and the public. Education has a
crucial role to play in helping to develop effective communi-
cation between these components. Our system must develop
adequate means of protecting both individual interests and the
environment. The changes necessary for cooperation will
only happen when the public knows and cares enough to demand
it. The public is no longer unaware. A great deal of
progress has been made in the last decade, but energy shortages
and present economic priorities threaten what gains we have
made. The challenges for the eighties are great, and environ-
mental education is attempjting to adapt to those challenges.
By learning what we can from the past and accepting the
challenges of the future, we hope we can help in some way to
ensure that there will be a livable world in the future with
new generations to carry on with what we will surely leave
unfinished.
FOOTNOTES
Chapter I
^Both the Environmental Policy Act and the Environmental
Education Act became law during 1970.
2Lawrence A. Gremin, The Transformation of the School
(New York: Vintage Books, 1961), p. 85.
3Charles Roth, "A Time-Lapse View of Environmental
Education in America" (Unpublished Manuscript: 1976), pp. 16-17.
^Alice J. Patterson, "a Survey of Twenty Years' Progress
Made in the Course of Nature Study," Nature—Study Review 17
(February 1921) 17:60.
c
For a fuller discussion of works concerning environmental
education history, see page 10 of this study.
William B. Stapp and James A. Swan. ed. Environmental
Education (John Wilbur & Sons, 1974).
n
Cornelius J. Troost and Harold Altman, Environmental
Education: A Sourcebook .
^Robert Martlett, ed. , Current Issues in Environmental
Education 1975 (Columbus, Ohio, The ERIC Center for Science,
Mathematics, and Environmental Education, 1975).
^Ibid. , Current Issues in Environmental Education II
(Columbus, Ohio: The ERIC Center for Science, Mathematics,
and Environmental Education, 1976).
^^Noel Mclnnis and Don Albrecht, What Makes Education
Environmental (Louisville, Kentucky: Dada Courier, Inc. 1975).
^^John Amos Comenius, Orbis Pictus , trans. Charles Hoole
(London: J. H. Sprint, 1728). This work was originally pub-
lished in 1658 in Nuremberg.
^^Jean J. Rousseau, Emile , trans. Barbara Foxely
J. M. Dent Sons, 1925). Emile was originally published in 1762
^^Freidrich W. Froebel, The Education of Man , translated
by W. N. Hallmann (New York: D. Appleton and Co., 1887).
^^Asa Gray. Elements of Botany (N.Y. : G. C. Carvill
& Co. , 1836 )
.
174
175
Ibid., Botany for Young People (N.Y. : G. P. Putnam,185B ) • *
16Wilbur Jackman, Nature-Study for the Common Schools(N.Y. : Henry Holt and Go.
, 1891 ) .
"
17 .Liberty Hyde Bailey, The Nature-Study Idea (N.Y.
:
Doubleday, Page and Co., 1903).
18Clifton H. Hodge, Nature-Study and Life (Boston:
Boston Ginn, 1902).
19Charles B. Scott, Nature Study and the Child (Boston*
D. C. Heath, 1900). ~~
20Dorothy Rogers, Oswego; Fountainhead of Teacher
Education (N.Y. : Appleton, Century, Crofts, 1961).
21Dorra Mitchell
, "A History of Nature Study, " Nature-
Study Review 19 (May 1922).
22Orra E. Underhill, The Origins and Development of
Elementary-School Science (Chicago: Scott, Foresman and Go.,
1941).
23 .Richard Olmsted, The Nature-Study Movement in American
Education, Doctoral Dissertation, Indiana University, 1967.
24Robert S. Funderburk, The History of Conservation
Education in the United States (Nashville, Tennessee:
McQuiddy Printing Go., 1948).
25Lawrence A. Cremin
,
The Transformation of the School
(N. Y. ; Vintage Books, 1961).
26
william B. Stapp, "Historical Setting of Environmental
Education , " Environmental Education .
2 7
Noel Mclnnis, What Makes Education Environmental .
2 R
Charles Roth, "A Time-Lapse View of Environmental
Education," unpublished manuscript.
29
Ibid.
,
p. 17
30
Ibid.
^^"What is Environmental Education," an undated memo
from the U.S. Office of Education, Office of Environmental
Education.
176
32Rodney L. Dor^n, "State of the Art for Measurement and
Evaluation of Environmental Education, " Journal of Environ-
mental Education 9 (Fall 1977).
33
W. M. Hays, "Nature-Study Versus Agriculture," Nature-
Study Review 1 (July 1905): 142.
^^John M. Coutler, "Principles of Nature Study,
"
Nature Study Review 1 (March, 1905): 57.
35Otis W. Caldwell, "Should the Nature-Study Course Be
Organized with Definiteness?" Nature-Study Review 6 (October
1910): 187.
°F. L. Holtz, "The Course of Nature-Study in the
Elementary School," Nature- Study Review 6 (October 1910): 190.
37Wilbur S. Jackman, quoted in Mitchell. "A History of
Nature-Study, " p. 300.
Edward G. Howe, Systematic Science and Science
Teaching
.
(New York: D. Appleton and Co., 1897), p. vi.
^^Wilbur S. Jackman, Nature Study for the Common Schools
(New York: Henry Holt and Co., 1891): v-vi.
"^^Wilbur S. Jackman, "What Has Been Accomplished in
Co-ordination in the Field of Natural Science," Journal of the
Proceedings of the National Education Association 34 (1895):
98.
^^Anna Botsford Comstock, "Growth and Influence of the
Nature Study Idea," Nature-Study Review 11 (January 1915): 7.
^^Harry C. Oberholser, "Conservation by Destruction,
"
First Yearbook of the American Nature Study Society (Toledo,
Ohio: The American Nature Study Society, 1925): 22-23.
^^Charles B. Scott, Nature Study and the Child (Boston:
D. C. Heath and Co., 1900), p. 118.
p. 139.
,
pp. 99-100.
^^Maurice A. Bigelow, "Introduction," Nature::::^ujai:^eview
1 (January 1905): 1.
^^Bailey, The Nature-Study Idea , p. 5.
^®Liberty Hyde Bailey, The Holy.^_ar^ (New York:
'Charles
Scribner's Sons, 1915), p. !•
177
49Fred G. Ayer "Major Purposes and Guiding Principles in
the Curriculum Revision Program," The Texas Outlook 19 (1935); 22.
"Resource Problems in Western North Carolina, " a
Tentative Report (Cullowhie: Western Carolina Teachers College
1944): 11-12.
51
Ibid.
52Kentucky *s Resources. Their Development and Use
,
Bulletin of the Bureau of School Services, College of Education,
University of Kentucky 18 (Lexington: University of Kentucky,
1945) 11-12.
53Mary Sue Fonville, "Classroom Teachers Make Resource
Use Vivid." The High School Journal 29 (1946): 139-140.
54Stap and Swan, Environmental Education
, p. 47.
55Cremin, The Transformation of the Schools , p. 76.
56
Underhill, The Origins and Development of Elementary
School Science, p. 151-156.
cn
Olmsted, "The Nature-Study Move in American Education,"
p. 11.
^^Ibid.
,
p. 4.
^^Ibid., pp. 190-191.
^°Ibid., p. 190.
^^Jackman, "What has Been Accomplished in Co-ordination
in the Field of Natural Science, " p. 98.
^^Ibid., p. 99.
^^Bailey, The Nature-Study Idea , p. 7.
^^Mitchell, "A History of Nature Study," p. 113
FOOTNOTES
Chapter II
1Liberty Hyde Bailey, The Nature-Study Idea (New York:
Doubleday, Page and Co., 1904), p. 7.
2John Amos Comenius, quoted in Bogan Suchodolski,
"Comenius and Teaching Methods , " Comenius and Contemporary
Education
,
ed. , C. A. Dobinson (Hamburg: Unesco Institute
for Education, 1970), p. 35.
^Ibid.
,
pp. 34-35.
4
Ibid.
,
p. 33.
5
Ibid.
,
p. 44.
-
gDagmar Capkova, "The Recommendations of Comenius
Regarding the Education of Young Children, " Comenius and
Contemporary Education , ed. , C. H. Robinson (Hamburg:
Unesco Institute for Education, 1970), pp. 30-31.
7Jean Piaget, "The Significance of John Amos Comenius
at the Present Time, " John Amos Comenius on Education, ed. ,
Lawrence A. Cremin (New York: Teachers College Press, 1967).
®Ibid.
^Ibid.
1 0
^Ibid.
,
pp. 29-30.
^^Ibid.
,
p. 31.
IP
Bailey, The Nature-Study Idea , p. 5.
^^John E. Sadler, "Comenius As a Man, " Comenius and
Contemporary Education , ed. , C. H. Dobinson (Hamburg: Unesco
Institute for Education, 1970), p. 12.
^^Capkova, "The Recommendations of Comenius," p. 28.
^^John Amos Comenius, quoted in Norman A. Calings,
"History of Object Teaching, " Barnards American Journal
of Education 12 (December 1862): 637.
^^Sadler, "Comenius as a Man, " p. 12.
178
179
17Gapkova
,
18
Ibid.
"The Recommendations of Comenius," p. 22.
Comenius, quoted in Gapkova, "Recommendations of
Gomenius," pp. 25-26.
20John Amos Gomenius, quoted in Dora Mitchell, "A His-
tory of Nature Study," Nature -Study Review 17 (February 1921):
261.
21John Amos Gomenius, Orbis Pictus , trans. Gharles Hoole
(London: John and Benj. Spirit, 1728), Title page.
22Gapkova, "The Recommendations of Gomenius," p. 28.
28Nicholas Murray Butler was the first President of the
New York Gollege for the Training of Teachers established in
1887. In 1892, the Gollege received a permanent charter from
the New York Regents under the name of Teachers Gollege and
in 1893 entered into an alliance with Golumbia University.
Lawrence Gremin, The Transformation of the Schools (New York:
Vintage Books, 1964), p. 171.
^^Nicholas Murray Butler, quoted in Lawrence A. Gremin,
ed. , John Amos Gomenius on Education (New York: Teachers
Gollege Press, 1967), p. viii.
^^Bogdan Suchodolski, "Gomenius and Teaching Method,
"
Gomenius and Gontemporarv Education , ed. G. H. Dobinson
(Hamburg: Unesco Institute for Education, 1970), p. 46.
^"^G. H. Dobinson, ed. , Gomenius and Gontemporary
Education (Hamburg: Unesco Institute for Education, 1970),
p. 83.
^®Ibid.
2^Underhill , The Origins and Development of Elementary
School Science , p. 37.
^^Suchodolski, "Gomenius and Teaching Method, " p. 46.
^^Underhill, The Origins and Development of Elementary
School Science , p. 37.
^^Jean Jacques Rousseau, Emile , trans. Barbara Foxely
(London: J. M. Dent Sons, 1925).
^^Ibid.
,
p. 188.
180
34Norman A. Galkins, "History of Object Teaching,"
Barnard *s American Journal of Education 12 (December 1862):
638^
^^Ibid.
36Underhill
,
The Origins and Development of Elementary
School Science
, p. 152.
^^Ibid.
,
p. 189.
38Freidrich Froebel, quoted in U. G. Vinal, Nature
Guiding (Ithaca, New York: Comstock Publishing Co., 1926),
p. 178.
39Underhill
,
The Origins and Development of Elerpentary
School Science
, p. 183.
40Freidrich Froebel, The Education of Man
,
quoted in C.
F. Hodge, Nature Study and Life (Boston: Boston Gino, 1902),
p. 22.
"^^Freidrich Froebel, The Education of Man (New York:
D. Appleton and Go., 1907), p. 200.
42Suchodolski, "Comenius and Teaching Methods," p. 46.
^^Underhill , The Origins and Development of Elementary
School Science
, p. 31.
,
"Suggestions to Parents—Nature
Study," American Journal of Education 2 (July 1827): 396,
quoted in Underhill, The Origins and Development of
Elementary School Science , p. 23.
N. G.
,
"Early Education, " American Journal of
Education 3 (December 1828): 712, quoted in Underhill, The
Origins and Development of Elementary School Science , p. 23.
^^Underhill , The Origins and Development of Elementary
School Science .
^^Ibid.
,
p. 15.
^®Ibid.
,
p. 17.
^^Ira B. Meyers, "The Evolution of Aim and Method in the
Teaching of Nature-Study in the Common Schools of the United
States," The Elementary School Teacher 11 (December 1910).
208.
181
51
. .William G. Vinal, Nature Guiding (Ithaca, New York*Comstock Publishing Co., 1926), p. 176.
52Underhill, The Origins and Developmen t of ElementarvSchool Science
, p. 20.
^
53
Ibid.
,
p. 20.
54
William Payne, “Education According to Nature,"
Journal of the Proceedings of the National Education'
Association (1895), pi 115. ' ^
55
Ibid.
56
Ibid.
57Clement Durgan, “Natural History as a Branch of Common
Education , “ Proceedings of the American Institute of
Instruction (August 1R31).
58
59
60
61
62
63
64
65
66
67
68
Ibid.
,
p. 210.
Ibid.
Ibid.
Ibid.
Ibid.
Ibid,
Ibid.
P«
P-
P-
211 .
213.
215.
Ibid.
,
p. 216.
Ibid.
,
p. 217.
Ibid.
,
pp. 217-18.
Ibid.
,
p. 1006.
69William G. Vinal, “Boston, Hub of Nature Study,"
School Science and Mathematics 38 (December 1938): p. 1006.
^^George Lincoln Goodale, “Sketch of the Life and Work of
Asa Gray, “ Proceedings of the Boston Society of Natural
History 24 (1889): 191-198, quoted in Vinal, “Boston, Hub of
Nature Study, “ p. 1006.
71
Ibid.
1R2
72Asa Gray, quoted in Vinal
, "Boston, Hub of Nature
Study, " p. 1007.
73...Vinal, Nature Guiding
, p. 179.
74
H. B. C. Beedy, "Reminiscences of Penikese, " Education
13 (February 1893): 340.
75
Ibid.
,
p. 339
76
Dora Mitchell, "A History of Nature-Study," Nature-
Study Review 19 (May 1922): 272.
77...
78
Vinal, "Boston, Hub of Nature Study," p. 1008.
Ibid.
79Louis Agassiz, "Agassiz's Letter," Massachusetts Teacher
(May 1859): 195.
80...Vinal, "Boston, Hub of Nature Study," p. 1009.
81Louis Agassiz, as recorded by D. S. Jordan at Penikese
in 1873, in C. F. Holden, Louis Agassiz (New York: G. P. Putnam
and Sons, 1893): 174.
82Louis Agassiz, quoted in Beedy, "Reminiscences of
Penikese,
" p. 329.
®^Vinal, "Boston, Hub of Nature Study," p. 1009.
^^Mitchell, "A History of Nature-Study." p. 272.
®^Vinal . "Boston. Hub of Nature Study," pp. 1011-1012.
86 Ibid., pp. 1016-1017,
®^Cremin, The Transformation of the School , pp. 8-13.
®®Ibid., p. 12.
®^Ibid.
,
p. 12.
^^R. S. Woodworth "Historical Antecedents of the Present
Child Study Movement," Progressive Education 3 (January 1926):
3-4.
^^G. Stanley Hall. Aspects of Child Life and Education ,
quoted in Woodsworth, "Historical Antecedents." p. 4.
183
92Meyers, "The Evolution of Aim and Method in the
Teaching of Nature Study, " p. 212.
^^Ibid., p. 213.
94Cremin, The Transformation of the School
, p. 15.
95
R. Nash, The American Conservation Movement (St. Charles,
Missouri; Forum Press, 1974), pp. 5-6.
96Herbert Spencer. Education; Intellectual and Physical ,
in D. J. Butler, Four Philosophies and Their Practice in
Education and Religion (New York; Harper and Row, 1968), p. 92.
97Leonard Crook, "American Environmental History, "
Environmental Education Report 2 (September 1974); 5.
98
Nash, American Conservation Movement , p. 6.
99
J. A. Swan and W. B. Stapp, Environmental Education
(New York; John Wilbur and Sons, 1974), p. 43.
^^^Nash, American Conservation Movement , p. 6.
^^^Lester F. Ward, "Dynamic Sociology , " (New York, 1883),
in Cremin, The Transformation of the School , p. 97.
^^^Dorothy Rogers, Oswego; Fountainhead of Teacher
Education (New York; Appleton, Century, Crofts, 1961), p. 4.
103 Ibid. 5.
104
Ibid.
,
p.
105 Ibid.
4.
^^^Cremin, The Transformation of the School , p. 14.
^^^Rogers. Oswego . p. 5.
^^^Mitchell, "A History of Nature-Study," p. 264.
^^^Rogers, Oswego , p. 6.
^^^Mitchell, "A History of Nature-Study," p. 264.
^^^Rogers, Oswego , p. 7.
^^^Ibid.
^^^William F. Phelps, in Vinal, Nature Guiding , p. 184
184
114Mitchell
,
115
Ibid.
"A History of Nature-Study, p. 266.
116Edward A. Sheldon
, A Manual of Elementary Instruction
for the Use of Public and Private Schools and Normal Glasses
(New York: Scribner. Armstrong and Go., 1873), p. 1.
117
Ibid.
^^^Ibid.
,
pp. 14-15.
119Underhill
,
The Origins and Development of Elementary
School Science
,
p. 87.
120Francis W. Parker, "An Account of the Work of the Cook
County and Chicago Normal School from 1883 to 1889," The
Elementary School Teacher 2 (June 1902): 760.
1 21
Calkins, "History of Object Teaching,
"
p. 645.
122
Payne, "Education According to Nature,
" p. 114.
123Cremin, The Transformation of the School , p. 14.
124Ibid.
12 5William T. Harris, Public Schools, Fifteenth Annual
Report (St. Louis: n.p. , 1869), pp. 109-116, in Underhill,
The Origins and Development of Elementary School Science,
p. 129.
^^^William T. Harris, How to Teach Natural Science in
the Public Schools (Syracuse, New York: C. W. Bardeem, 1887).
^^^Mitchell, "A History of Nature Study," p. 295.
^^^Underhill , The Origins and Development of Elementary
School Science
,
p. 132.
^^^Ibid., p. 133.
130Cremin, The Transformation of the School , p. 134.
131 Ibid.
^^^Ibid.
,
pp. 130-131.
133prancis Parker, "Report of the School Committee of
the Town of Quincy for the School Year 1878-1879, (Boston),
p. 15, in Cremin, The Transformation of the School , p. 130.
185
134
W« PairkGir, TalTcs on PsdacfOQics (N©w York, 1894)23~24, if) Crornir)
,
Ths Tiransforrnatior) of the Schools
, p, 135
135Cremin, The Transformation of the School
. p. I3i.
FOOTNOTES
Chapter III
1Liberty Hyde Bailey, The Nature-Study Idea (New York:
Doubleday, Page and Co., 1905), p. 8.
2Anna Botsford Comstock, "Growth and Influence of the
Nature Study Idea," Nature-Study Review 11 (December 1914): 6.
3
J. Bronowski, The Ascent of Man (Boston: Little, Brown
and Co.
, 1973) : 429.
4 . .William T. Harris, "Study of Natural Science—Its Uses
and Dangers," Education 10 (January 1890): 277-287.
^Ibid., p. 278.
^Ibid.
"^Ibid.
®Ibid.
,
p. 279.
^Ibid.
10Payne,
11
12
13
Ibid.
,
Ibid.
Ibid.
14Ibid.
15
Ibid.
"Education According to Nature,
p. 116.
p. 120.
p. 125.
p. 114.
^^Underhill, The Origins and Development of Elementary
School Science
,
p. 128.
^^Ibid.
,
p. 129.
^^Wilbur S. Jackman, "Natural Science of the Common Schools,"
Journal of the Proceedings of the National Education Associa~
tion 30 (1891): 581.
^\ilbur S. Jackman, quoted in Mitchell, "A History of
Nature-Study, " p. 300.
186
187
20
„
Wilbur S. Jackman, Nature Study for the Common o(New York: Henry Holt and G^.
, 1891). pp. y-vi. —
21
E. G. Howe, Systematic Science and Teachino (New York*D. Appleton and Co.
, 1897)
.
p. vi.
~—
^
22
23
Ibid.
Jackman, Nature Study
, p. v-vi.
24
.Wilbur S. Jackman, "What Has Been Accomplished in
Co-ordination in the Field of Natural Science. " Journal of the
Proceedings of the National Education Association 34 (1895): 98.
25,
26
27
Ibid.
Ibid.
,
p. 99.
Ibid.
28Vinal, Nature Guiding
, p. 182.
29Jackman, Nature Study for the Common Schools
, p. vi.
30
N. Butler, "Wilbur S. Jackman, " The Elementary School
Teacher 8 (February, 1907): 439, from the memorial service
held in the Leon Mandel Assembly Hall, University of Chicago,
Jan. 30, 1907.
31Arthur C. Boyden, "Elementary Science in the Public
School," Education 12 (April 1892): 478.
32
•^^Ibid.
33 . .Vinal, Nature Guiding
, p. 189.
^^Arthur C. Boyden, "Nature Study—Then and Now," Nature -
Study Review 19 (March 1923): 93.
35Bailey, The Nature- Study Idea
, p. 13.
Of.
Frank Owen Payne, One Hundred Lessons in Nature Study
Around My School (New York: A. S. Barnes and Co., 1895): 3.
37
38
Ibid.
Ibid.
39 Ibid.
,
p. 6.
188
^^Ibid., p. 7.
41 ,Ibid.
42Vinal, Nature Guiding
, p. 186.
43Anna Botsford Comstock, "A Review of the Cornell Nature-
Study Movement," Cornell Rural School Leaflet (September
1923): 41.
44Vinal, Nature Guiding
, p. 186.
"^^Ibid., p. 187.
46
Bailey, The Nature -Study Idea , in Cremin, The Transfor-
mation of the Schools
, p. 77.
47
Ibid.
,
p. 78.
48...Vinal, Nature Guiding
,
p. 187.
4Q
Anna Botsford Comstock, Handbook of Nature Study
(Ithaca, New York: Comstock Publishing Co., 1911).
C A
Florence Weller and Otis W. Caldwell, "The Nature-Study
and Elementary Science Movement, " School Science and Mathe-
matics 33 (October 1933): 739.
^^Anna Botsford Comstock, "Growth and Influence of the
Nature Study Idea," Nature-Study Review 11 (January 1915): 7.
52 Ibid., p. 7.
^^Harry C. Oberholser, "Conservation by Destruction,
"
First Yearbook of the American Nature Study Society ( Toledo
,
Ohio: The American Nature Study Society, 1925), pp. 22-23.
54Ibid.
^^Charles B. Scott, Nature Study and the Child (Boston:
D. C. Heath and Co., 1900), p. 118.
Graham, "Progressive Education Movement," Encycl^-
of 'Education , Vol. VII. (MacMillan, 1971). In this
^ticle, P . Graham identifies three strands as distinguishing
the progressive education movement during the period of
its
greatest prominence, 1920-1950. These strands were (1) the
necessity for the school to view each child individually and
to arrange the school program around his interest and
needs,
(2) the responsibility of the school within the
social
and (3) research on the curriculum to make it
appropria
the needs of the schools in a democratic
society.
189
57Scott, Nature Study
, p. 138.
58
59
60
61
62
63
Ibid.
Ibid., p. 139.
Ibid.
Ibid.
Ibid.
Ibid.
64
65
66
143.
117.
96.
98.
Ibid.
,
pp. 99-100.
p. 123.
Ibid.
P-
P«
P*
P-
Ibid.
67
68
69
Ibid.
Ibid.
Ibid.
p. 124.
p. 101.
70,David Stair Jordan , "Nature-Study and Moral Culture,"
Journal of the Proceedings of the National Education Associa-
tion 35 (1896) 130-158.
Stanley Hall, "Discussion. " Journal of the Proceed-
ings of the National Education Association 35 (1896): 157.
72
73
'Cremin, "The Transformation of the Schools," p. 103.
Ibid.
,
p. 101.
74
Ibid.
, pp. 101>-102.
Stanley Hall, "The Love and Study of Nature,"
Massachusetts Board of Agriculture Bulletin, No. 4 (1898): 152
76
Ibid.
’^’^Clifton F. Hodge, Nature Study and Life (Boston: Ginn
and Go., 1902), p. xv.
^^Maurice A. Bigelow, "Introduction," Nature-Study
Review 1 (January 1905): 1.
190
79.'9Maurice A. Bigelow, "The Established Principles of
Nature-Study," Nature- study Review 3 (January 1907); 3-6.
80.Charles W. Eliot, "Report of the Committee on Secondary
School Studies" appointed at the Meeting of the National
Education Association, July 9, 1892 (Washington, 1893).
81Cremin, The Transformation of the School
, p. 92.
82
Ibid., p- 282.
83.^Samuel C. Schmuker, "Science and Nature Study, " Nature-
Study Review 14 (February 1918): 51.
84
85
Ibid., pp. 48-49.
Bailey, The Nature- Study Idea , p. 5.
86
W. E. Praeger, "The Relation of Science and Nature
Study," Nature- Study Review 4 (February 1908): 43.
87
Edward L. Thorndike, "Reading as a Means of Nature-
Study, " Education 19 (February 1899): 368.
88 Ibid.
Underhill , The Origins and Development of Elementary
School Science
,
p. 156.
^^John Dewey, Experience in Education (New York: MacMillan
and Co., 1938): 6-7.
^^Richard R. Olmsted, "The Nature Study Movement in
American Education, " (Ed. D. dissertation, Indiana University,
1967), (Ann Arbor, Michigan; University Microfilms, Inc.,
1975), p. 184.
^^Alice Jean Patterson, "The Present State of Nature-
Study in the Elementary Schools
,
" Nature -Study Review 9
(November 1913): 242-243.
93
94
Ibid.
Ibid.
^^Eliot R. Downing, "Present Requirements in the United
States in Instruction in Nature Study and Elementary Agricul-
ture," Nature—Study Review 11 (September 1915). 297 299.
"United States School Garden Army, " Nature-Study
Review 15 (March 1919): 102-104.
191
Alice Jean Patterson, “A Survey of Twenty Years
Progress Made in the Course of Nature Study, " Nature-Study
Review 17 (February 1921): 62.
98
Ibid.
E. Lawrence Palmer, "Report of the Committee on
State~Wide Nature Education Programs , " First Yearbook of the
American Nature Study Society (Toledo, Ohio: The American
Nature Study Society, 1925), pp. 7-8.
^*^*^Clella Paroni, "Preliminary Report of Committee on
School Progress, " First Yearbook of the American Nature
Study Society (Toledo, Ohio: The American Nature Study
Society, 1925), pp. 3-6.
101
Palmer, "Report of the Committee,
" pp. 7-9.
102
Ibid.
103William G. Vinal, "Report of the Committee on Prepara-
tion of Teachers," First Yearbook of the American Nature Study
Society (Toledo, Ohio: The American Nature Study Society,
1925), pp. 8-19.
^’^'^Arthur S. Dewing, "Some Reasons for Decrease of
Interest in Nature Study," Education (January 1909): 291-293.
^^^Christine Hartley, "Factors Influencing the Teaching
of Nature Study," General Science Quarterly 9 (January 1925):
84-90.
^*^^Ibid.
,
p. 84.
^^^Ibid.
,
pp. 86-87.
^^®R. E. Wagner, "On the Training of Teachers of Nature
Study," Nature- Study Review 12 (February 1916): 49.
^°^Ibid.
l^^Ibid., p. 50.
^^^Ibid.
,
p. 51.
1^2 iMd.
^^^Ibid.
,
p. 53.
^^"^Ibid.
^^^William M. Thayer,
(March 1895): 407.
ItNature Studies , " Educatio_n 15
192
116Henry L. Clapp, "The Nature and Purpose of Nature
Study," Education 15 (June 1895): 597-603.
117
Ibid., p. 598.
118
Ibid., pp. 600-601.
119Frederick L. Holtz, "Myths and Fairy Tales in Nature
Study," Education 17 (May 1897): 541.
120
W. J. Long, "The Modern School of Nature-Study and its
Critics," North American Review 176 (March 1903): 698.
^^^Ibid.
,
pp. 541-545.
122
^Ibid.
,
p. 544.
123
"A Program for Teaching Science," Thirty-First Year-
book of the National Society for the Study of Education
(Bloomington, Illinois: Public School Publishing, 1932), in
Priscilla J. Eccles, "Nature Study Revisited," Science and
Children 2 (November 1964): 18.
^^^Priscilla J. Eccles, "Nature Study Revisited,
"
Science and Children 2 (November 1964): 18.
^^^Comstock, "Growth and Influence of the Nature Study
Idea," p. 11.
^^^Weller and Caldwell, "Nature Study," p. 740.
^^^For the best treatment of the history of progressive
education, see Lawrence Cremin, The Transformation of the
School: Progressiveness in American Education 1876-1957
(New York: Vintage Books, 1964).
I282QQ Robert Steele Funderbush, The History of Conserya-
tion Education in the United States (Nashville, Tennessee:^
McQuiddy Printing Co. , 1948); Leonard Crook, "American Environ-
mental History, " Environmental Education Report 2 ( September
1974); Roderick Nash, The American Conservation Movement
(St. Charles, Missouri: Forum Press, 1974 ) ; Roderick Nash,
The American Environment; Readings in the History^ . Coi^ser-
vation (Menlo Park, California: Addison-Wesley^ P^lishing^Co.
1968); Joseph M. Petulla, American Environmental Histo,^ (San
Francisco, California: Boyd and Fraser Publishing Co., 1
and Douglas H. Strong, The Conse^ationist (Menlo Park,
California: Addison-V7esley Publishing Co., 1971).
^^^Underhill , The Origins and Development_of Elemental
School Science.
130g^^^ey, The Nature-Study Idea , p. 5
FXDOTNOTES
Chapter IV
1Malcolm Swan, "Forerunners of Environmental Education."What Makes Education Environmental
, ed. Noel Mclnnis and
Don Albrecht (Louisville, Kentucky: Courier Data Inc., 1975),
p. 12.
^Ibid., p. 16.
3Charles Roth, "A Time-Lapse View," p. 16.
4
M. Swan, "Forerunners of Environmental Education," p. 16
5Clay Schoenfeld, "Environmental Education in the
University," Educational Record 49 (Summer 1968).
g
M, Swan, "Forerunners of Environmental Education," p. 16
7James Swan, "The Challenge of Environmental Education,"
Phi Delta Kappan 51 (September 1969),
Q
M. Swan, "Forerunners of Environmental Education,
" p. 16
^Ibid«^ p. 16.
10 . "Noel Mclnnis, "What Makes Environment Educational,
What Makes Education Environmental ed. Noel Mclnnis and
Don Albrecht (Louisville, Kentucky: Data Courier. Inc., 1975),
p. 26.
^^Ibid.
,
27.
12
"Clay Schoenfeld, "What's New About Environmental
Education?" Journal of Environmental Education 1 (Fall 1969).
13
14
15
16
Ibid.
,
p. 5.
Ibid.
Ibid.
,
p. 6
Ibid.
^^Clay Schoenfeld. "Toward a National Strategy for
Environmental Education, " The Journal of Educational Research
64 (September 1970): 58.
^®Ibid., p. 5.
1
9
Ibid.
,
p. 6.
193
194
20
"What is Environmental Education,
" (Office of Environ-
mental Education), undated memo, from Places for Environmental
Education (Educational Facilities Laboratories).
21U.S. Department of Health, Education, and Welfare,
U.S. Office of Education, Environmental Education Handbook
(1973), p. 3.
22
23
Ibid.
,
p. 4.
Walter Bogan, "Environmental Education Redefined,
"
rnal o
~
Ibid.
,
p. 2.
The Jou f Environmental Education 4 (Summer 1973).
24
25
Ibid.
26
Ibid.
27 Ibid.
^^Ibid.
,
p. 3.
^^William Brown, Island of Hope (Washington D.C.:
National Recreation and Park Association, 1971), cited in
Charles Roth, "A Time-Lapse View," p. 16.
^^Robert E. Roth, "A Model for Environmental Education,"
Journal of Environmental Education 5 (Winter 1973): 38.
^^Ibid.
,
p. 39
^^Rodney L. Doran, "State of the Art for Measurement and
Evaluation of Environmental Objectives," Journal of Environ-
mental Education 9 (Fall 1977): 52.
^^William B. Stapp, "An Instructional Program Approach to
Environmental Education (K—12)—Based on an Action Model,
Environmental Education ed. J. A. Swan and W. B. Stapp (New
York: John Wilbur and Sons, 1974), p. 60-62.
^"^Ibid.
,
p. 76.
^^Mclnnis, "What Makes Education Environmental, " p. 26.
Ibid.
,
p. 27
.
^^Gary D. Harvey,
"
Education," A Report on
Environmental Education,
BlaclODurne and George A.
Reference Center, 1977),
A Conceptualization of Environmental
the North American Regional Seminar on
ed. by James L. Aldrich, Anne M.
Able (Columbus, Ohio: SMEAC Information
p. 66.
195
"5 0
Ibid.
,
p. 67.
39
Ibid.
,
p. 67
40
Ibid.
,
p. 68.
41
B. S. Bloom, et al. Taxonomy of Educational Objectives-
Handbook I: Cognitive Domain (New York: David McKay Go., 1956).
42Robert E. Roth, A Review of Research Related to Environ-
mental Education . 1973-76, and Robert E. Roth and Stanley L.
Helgeson, 1972 Review of Research Related to Environmental
Education (Columbus , Ohio: ERIC/SMEAC Information Reference
Center )
.
^^Rodney L. Dovan, "State of the Art for Measurement and
Evaluation of Environmental Objectives," Journal of Environ-
mental Education 9 (Fall 1977): 50.
44
Ibid.
,
p. 61.
"Principles of Environmental Education in Asia,"
Taraxacum 10, quoted in The American Society for Environmental
Education Newsletter (Summer-Fall 1976): 4-5.
Af.
william B. Stapp, "Environmental Education: A Ma^or
Advance , " A Report of the North American Regional Seminar on
Environmental Education , ed. James L. Aldrich, Anne M.
Blackburne and George A. Able (Columbus, Ohio: SMEAG In-
formation Reference Center, 1977), p. 36.
"^"^"The Belgrade Charter, " Connect, UNESGO-UNEP Environ-
mental Education Newsletter (January 1976): 1.
^®Stapp, "Environmental Education: A Major Advance,
"
p. 36.
^^"The Belgrade Charter," Connect , p. 2.
^^Beatrice E. Willard, Chairperson, Fundamentals of
Environmental Education (Washington, D.C.: U.S. Department of
Health, Education and Welfare, November, 1976).
^^Ibid.
^^Ibid., pp. 1-19.
FOOTNOTES
Chapter V
1 .William B. Stapp, "Historical Setting of Environmental
Education, " Environmental Education
,
Swan, J. a. and Stapp,
W. B. , editors (New York: John Wilbur and Sons, 1974).
2Swan, "Forerunners of Environmental Education."
3Charles Roth, "A Time-Lapse View of Environmental
Education in America.
"
^Ibid.
,
p. 17.
^Ibid.
,
p. 17.
Office of Environmental Education, U.S. Office of
Education, "What is Environmental Education," (undated memo).
^Ibid.
p
Doran, "State of the Art for Measurement and Evalua-
tion of Environmental Objectives.
"
^Patterson, "The Present State of Nature-Study in the
Elementary Schools," p. 242.
^^Scott, Nature Study and the Child , p. 99.
^^Bailey, The Nature-Study Idea , p. 5.
^^Scott, Nature Study and the Child , p. 96.
^^Oberholser, H. C. , "Conservation by Destruction ,
"
First Yearbook of the American Nature Study Society (Toledo,
Ohio: The American Nature-Study Society, 1925), p. 22.
"Kentucky's Resources, Their Development and Use,
Bulletin of the Bureau of School Service, College of Education,
University of Kentucky 18 (Lexington: University of Kentucky,
1945), p. 315, quoted in Robert S. Funderburk, The History of
Conservation Education in the United States (Nashville,
Tennessee: McQuiddy Printing Co. , 1948), p. 115.
^^State Department of Public Instruction, A Study of
mvrinnlum Problems in the North Carolina Public Schg^s
(Raleigh: State Department of public Instruction, 1^35),
p. 13, ^quoted in Robert S. Funderburk, The History
of Cons^-
iducat.Hnn in the United States (Nashville. Tennessee:
McQuiddy Printing Co., 1948), p. 81.
196
197
16„.
Wilbiiir Sa J3ck.nian , NatuiTG Study for tho Cornrron Schools(New York: Henry Holt and Co.
, 1891), pp. v-vi. "
17
Idea, p
18
Comstock, "Growth and Influence of Nature-Study
f P. 7 a
Howe, Systematic Science and Teaching, p. vi.
19Underhill, The Origins and Development of Elementary-
School Science
, p. 152.
20Jackman, Nature Study for the Common Schools
,
p. vi.
21
'iv
22
'Mary S. Fonville, "Classroom Teachers Make Resource
Use Vi id," The High School Journal, 29 (1946), p. 139-140.
Ibid.
,
p. 108.
23n
r R(
24
^.
^ R(
25.
w. M. Hays, "Nature-Study Versus Agriculture." Nature-
Study eview 1 (July 1905): 142.
1
J. M. Coutler, "Principles of Nature Study, " Nature-
Study eview 1 (March 1905): 60.
Stapp, "Historical Setting of Environmental Education,
"
p. 47.
^^Wilbur S. Jackman, "What Has Been Accomplished in
Co-ordination in the Field of Natural Science, " Journal of the
Proceedings of the National Education Association 34 (1895): 98.
27
^'ibid.
no
Bailey, The Nature-Study Idea , p. 7.
^^Mitchell, "A History of Nature-Study," p. 313.
^^Walter E. Jeske, Chairman, Toward an Action Plan:^ A
Report on the Tbilisi Conference on Environmental Education
(Washington, D.C. : U.S. Department of Health, Education,
and Welfare, U.S. Government Printing Office, 1978), p. 1.
31 Ibid.
32 Ibid.
Institute for Environmental Education. Tuning the Green
Machine (Dobbs Ferry, New York: Deana Publications, Inc.,
1978), pp. 190-191.
BIBLIOGRAPHY
Agassiz, Louis. "Agassiz's Letter." Massachusett s Teacher
,
May 1859, p. 195.
.
Methods of Study in Natural History .
Boston: Houghton, Mifflin and Company, 1887.
Allen, Rodney F. But the Earth Abideth Forever: Values in
Environmental Education . Bethesda, Md: ERIC Document
Reproduction Service. ED 099300.
Bailey, Liberty Hyde. Ground Levels in Democracy . Ithaca:
United States Department of Agriculture, 1916.
. "The Humanistic Element in Education."
The Nature-Study Review 14 (February 1918): 43-47.
.
The Nature-Study Idea . New York: Double-
day, Page and Go. , 1903.
, "The Nature Study Movement. " National
Education Association, Journal of Proceedings and
Addresses 41 (1903), 109-116.
Barnum, Edith C. "Nature Study." Teachers College Record
VII New York: The Columbia University Press, 1906.
Barry, Joseph, ed. "The Belgrade Charter." Connect I
(January 1976): 1-2.
Bates, Marston. "The Human Environment." Theory Into
Practice 9 (June 1970): 146-149.
Bates, Marston. The Nature of Natural History. New York:
Scribner, 1950.
Beedy, H.B. "Reminiscences of Penikese. " Education 13
(February 1893): 339-43.
Berger, Carl F. "Science or Fairy Tales." SC IS Newsletter
18 (Summer 1970): 19-23.
Bessey, Charles E. "Some Beginnings in Nature Study. "
The
Nature-Study Review 5 (October 1909): 165-167.
Bigelow, Edward F. The Spirit of Nature Studj^.
New York:
A. S. Barnes and Co., 1907.
198
199
Bigelow, Maurice A. "Booming Nature Study." The Nature-
Study Review 3 (December 1907): 260.
.
"Established Principles of Nature-Study."
The Nature-Study Review 3 (January 1907): 1.
.
"Introduction." The Nature-Study Review 1
(January 1905) 1-2.
,
"Relation of Science and Nature Study.
"
The Nature-Study Review 4 (February 1908): 33.
Blackwood, Paul E. "Fallout from Science Study." Science
and Children 2 (September 1963): 22-23.
Blake, Henry. "Personal Reminiscences of Professor Louis
Agassiz." The Nature-Study Review 19 (March 1923):
97-103.
Blatt, Mary M. "Problems of Problem Solving." Science and
Children 1 (December 1963): 30-32.
Bogan, Walter J. "Environmental Education Redefined."
Journal of Environmental Education 4 (Sommer 1973): 1-3.
Boyden, Arthur C. "Elementary Science in the Public School."
Education 12 (April 1892): 478-481.
. "Nature Study—Then and Now. " The Nature-
Study Review 19 (March 1923): 93-103.
Brainard, John W. "School Grounds for Teaching Man's Relation
to Nature." School Science and Mathematic^ 64 (May 1964)
428-434.
Brennan, Matthew J. "Conceptual Field Trip.” Science and
Children 7 (March 1970): 34-35.
Bronowski, Jacob. The Ascent of Man. Boston: Little, Brown
and Co. , 1973.
Brown, Elizabeth V. "Popular Science in the Public School."
Education 16 (March 1896): 421-424.
Brown, William E. Islands of Hope. Washington , D.C.
:
National Recreation and Park Association, 1971.
Bruker, R. M. "Historical Approach to ^tvironnental
Educa-
tion." Clearing House 48 (November 1973). 135
13/.
200
Bryan, William L. "Science and Education." National
Education Association, Journal of Proceedings and
Addresses 33 (1895), 161-165.
^
Budda, Duane. "State Regulations and Requirements Dealing
with Environmental Education." Science Teacher 37
(September 1970): 35-37.
Burk, F. "Teachers Part in Conservation." National Educa-
tion Association, Journal of Proceedings and Addresses
49 (1911); 970-977.
Butler, Donald. Four Philosophies and their Practice in
Education and Religion . New York: Harper and Row, 1968.
Butler, Nathaniel. "Wilbur Samuel Jackman." The Elementary
School Teacher 8 (April 1907): 439-442.
Butts, R. Freeman and Gremin, Lawrence A. A History of
Education in American Culture . New York: Henry Holt
and Co.
,
1953.
Caldwell, Otis W. "Editorial." Progressive Education 8
(October 1931): 533-534.
.
"Editorial Notes." The Elementary School
Teacher 8 (February 1908): 344-346.
.
"Industrial Nature Study." The Elementary
School Teacher 9 (March 1909): 384-385.
.
"The Organization of Nature-Study. " The
Nature-Study Review 12 (May 1916): 189-192.
.
"Should the Nature-Study Course be Organized
with Definiteness?" The Nature-Study Review 6 (October
1910): 187-189.
Galkins, Norman A. "History of Object Teaching." Barnard's
American Journal of Education 12 (December 1862):
6,33-645.
Carrol, Ora May. "Elementary Science Courses." The Nature-
Study Review 10 (October 1914): 253-260..
Carter, M. H. Nature Study with Common Things . New York:
American Book Co. , 1904.
Clapp, Henry Lincoln. "The Nature and Purpose of Nature
Study." Education 15 (June 1895): 597-603.
201
Glepper
,
Henry. Leaders of American Conservation. New York:
Ronald Press Co.
,
1971.
• Origins of American Conservation
. New York:
Ronald Press Co., 1966.
Comenius, Johann Amos. quoted in Norman A. Calkins, "History
of Object Teaching. " Barnard's Journal of Education 12(December 1862): 633-645.
.
John Amos Comenius on Education
. New York:
Teachers College Press
, 1967.
~
.
Orbis Pictus (Picture of the World),
(Nuremberg, 1658). Translated by Charles Hoole. London:
John and Benjamin Sprint, 1728.
.
School of Infancy . First published between
1628 and 1631. Translated by David Benham. London,
1858. Also translated by E. M. Eller. North Carolina:
University Press, 1956.
Comstock, Anna Botsford. "Growth and Influence of Nature
Study." The Nature-Study Review 11 (January 1915): 5-11.
.
Handbook of Nature-Study. Ithaca, New York:
Comstock Publishing Co. , 1911.
.
"A Review of the Cornell Nature Study Move-
ment." Cornell Rural School Leaflet (September 1923): 41.
Coutler, John M. "The Mission of Science Education.
Science 12 (August 1900): 281-293.
.
"Principles of Nature Study. " The Nature-
Study Review 1 (March 1905): 57-60.
Coutler, Stanley; Fairbanks, Harold; and Bigelow, Maurice.
"Educational Values and Aims of Nature-Study. " The
Nature-Study Review 1 (March 1905): 49-57.
Cremin, Lawrence Arthur. The American Common School, an His-
toric Conception. New York: Teachers College Press, 1951.
.
American Education; The Colonial Experience.
New York: Harper and Row, 1970.
.
The Transformation of the School. New
York; Vintage Books, 1964.
Cubberley:
Education.
The Wonderful World of Ellwood Patterson
An Essay on the Historiography of American
New York: Teachers College Press, 1965.
202
Crone, J. V. "True Nature Study and its Fundamentals." The
Nature- Study Review 2 (May 1906): 177-182.
Crook, Leonard. "American Environmental History. " Environ-
mental Education Report 2 (September 1974): 3-5, 13.
Dasmann, Raymond F. Environmental Conservation . New York:
John Wiley and Sons, 1972.
Davenport, Eugene. "Recent Aspects of the Nature-Study Move-
ment." The Nature- Study Review 4 (December 1908):
261-264.
Dearborn, Ned H. The Oswego Movement in American Education.
New York: Teachers College Press, 1925.
DeRoche, Edward F. Creative Units for the Elementary School
Teacher . New York: Parker Publishing Co., Inc., 1969.
Dewey, John. Experience in Education . New York: MacMillan
and Co., 1938.
j and Dewey, E. Schools of Tomorrow . New
York: E. P. Dutton and Co. , 1915.
Dewing, Arthur S. "Some Reasons for Decrease of Interest in
Nature Study." Education 29 (January 1909): 291-293.
Dickens, Charles. "Object Teaching." Massachusetts Teacher
15 (July 1862): 258-261.
Dobinson, C. H. , ed. Comenius and Contemporary Education .
Hamburg: UNESCO Institute for Education, 1970.
Doran, Rodney L. "State of the Art for Measurement and
Evaluation of Environmental Objectives." Journal of
Environmental Education 9 (Fall 1977): 50-63.
Downing, Elliot R. "The Aims of Nature Study. " The Nature-
Study Review 3 (September 1907): 162-167.
, A Field and Laboratory Guide in Biological
Nature-Study. Chicago: University of Chicago Press,
1918.
.
"preparation of Teachers for Nature Study
and Elementary Agriculture by the Normal Schools."
School Science and Math 17 (October 1917): 609-621.
203
;
• "Present Requirements in the United States
in Instruction in Nature Study and Elementary Agriculture."
The Nature Study Review 11 (Septenniber 1915): 297-299.
Durgin, Clement. "Natural History as a Branch of Common
Education," American Institute of Instruction Annual
Meeting Lectures, Discussions, and Proceedings (1831).
Eccles, Priscilla. "Nature Study Revisited. " Science and
Children 2 (November 1964): 18-21.
Eliot, Charles T. "Letter to the Nature Study Review." The
Nature -Study Review 3 (February 1907): 52.
Field, George W. "Nature-Study. Its Relations to National
Problems of Conservation. " The Nature-Study Review 19
(February 1923): 68-78.
Flagg, Wilson. Studies in the Field and Forest . Boston:
Little, Brown and Co. , 1857.
Franklin, Benjamin. "Proposals Relating to the Education
of Youth in Pennsylvania. " The Writings of Benjamin
Franklin . New York: Macmillan, 1904.
Frederick, Duke. Destroy to Create . Hinsdale, Illinois:
Dryden Press, 1972.
Froebel, Freidrich W. The Education of Man. Translated by
W. N. Hailman. New York: D. Appleton and Co., 1887.
Funderburk, Robert S. The History of Conservation Education
in the United States. Nashville, Tennessee: McQuiddy
Printing Co. , 1948.
Garrison, S. C. , and Garrison, K. C. The Psychology of
Elementary School Subjects . Richmond, New York: Johnson
Publishing Co. , 1929.
Good, Carter V. ed. Dictionary of Education . New York:
McGraw Hill, 1959.
Good, John Mason. Good ' s Book of Nature . Boston: V7illiam
Tichnor, 1838.
Gray, Asa. Elements of Botany. New York: G. C. Carvill and
Co.
,
1836.
Botany for Young People . N. Y. : G. P.
Putnam, 1858.
204
Physiology,
First Lessons in Botany and Vegetable
New York: G. p. Putnam, 1857.
• How Plant s Behave . New York: G, P.
Putnam, 1872.
• Gray's School and Field Book of Botany.
New York: Ivison, Blakeman, Taylor, 1876.
Hailman, William N. Outlines of a System of Object Teaching
.
New York: Ivison. Phinney, Blakeman, 1867.
.
"The New Education." Education 5
(November 1884): 174-181.
Hall, G. Stanley. "Discussion of Presentation by Dr. Jordan."
National Education Associatiqn Journal of Proceedings and
Addresses 35 (1896), 156-158.
.
"The Love and Study of Nature. " The Review
of Education 7 (November 1901): 129-135.
•
"Introduction." In Nature Study and Life
,
by Clifton F. Hodge. Boston: Ginn and Go., 1902.
Harris, William T. How to Teach Natural Science in Publ ic
Schools . Syracuse, New York: C. W. Bardeen, 1887.
,
"The Study of Natural Science^— Its Uses and
Dangers." Education 10 (January 1890): 277-287.
,
"Nature Study and Science." American Insti-
tute of Instruction, Journal of Proceedings ( 1895 )
:
260-277.
.
"Study of Natural Science— Its Uses and
Dangers." Education 10 (January 1890): 277-87.
Hartley, Christine. "Factors Influencing the Teaching of
Nature Study and other Elementary Sciences." General
Science Quarterly 9 (January 1925): 84-90.
Hasley, Francis W. "The Rise of the Nature Writers. American
Monthly Review of Reviews
^
26 (1902); 567-571.
Hawkins, David. "Messing About in Science.
Children 2 (February 1965): 5-9.
Science and
Hays, W. M. "Nature-Study Versus Agriculture."
Study Review 1 (July 1905): 142.
The Nature -
205
Heffron, Ida C. Francis Wayland Parker
. Los Anqeles:
Ivan Deach, Jr.
, 1934.
Henry, Joseph. "Philosophy of Education." American Journal
of Education 1 (August 1855): 17-31. “
Hodge, Clifton F. Nature Study and Life . Boston: Ginn, 1902.
Holden, Charles F. Louis Agassiz . New York: G. P. Putnam's
Sons, 1893.
Hollis, Andrew P. The Contribution of Oswego Normal School
to Educational Progress in the United States . Boston:
D. C. Heath and Co., 1898.
Holtz, Fredrich. "The Course of Nature-Study in the Elementary
School." The Nature-Study Review 6 (October 1910): 189-
192.
.
Nature Study, A Manual for Teachers and
Students . New York: Charles Scribners Sons, 1909.
.
"Myths and Fairy Tales in Nature Study.
"
Education 17 (May 1897): 541-545.
.
"Standardizing Nature Study. " The Nature *"
Study Review 13 (February 1917): 52-54.
Hopkins, Louisa P. How Shall My Child Be Taught . Boston:
Lee and Shepard, 1887.
.
Observation Lessons in the Primary Schools .
Boston: Lee and Shepard Publishers, 1896.
Howe, Edward G. Systematic Science and Teaching . New York:
D. Appleton Co., 1897.
Hylander, Clarence J. "Nature Study at a Summer Camp."
Progressive Education 8 (May 1931) i 387-393.
Jackman, Wilbur S. Field Work in Nature Study . Chicago:
A. Flanagan, Publisher, 1894.
.
"Natural Science for the Common Schools."
Nationar~Education Association, Journal of Addresses and
Proceedings 30 (1891), 581-599.
.
"Nature Study. " The Third Yearbook, The
National ^cietv for the Scientific Study of Education
y
pt. 2. Chicago: University of Chicago Press, 1904.
206
• Nature Study for the Common Schools .
New York: Henry Holt and Co.
, 1891.
• Nature Study for Grammar Grades . New
York: The MacMillan Go., 1899.
.
"Nature Study and Related Subjects for the
Common Schools." Schools Review 5 (Januarv 1897^:
188-189.
.
"Nature Study and Religious Training.
"
Educational Review 30 (June 1905): 12-30.
.
"Number Work in Nature Study. " Schools
Review 2 (February 1894): 104-106.
.
Outline of Natural Science for the Common
School . Monongahela, Pa. : Chill W. Hazzard, Printer,
1890.
.
"Pedagogics of Nature Study. " Chicago
Institute Course of Study
,
(November 1900): 195-196.
.
"School Grade a Fiction. " Educational
Review 19 (May 1898): 456-473.
,
"The Vernal Equinox. " Elementary School
Teacher 6 (April 1906): 398-399.
.
"Wanted: A Primer of Evolution.
"
Elementary School Teacher 7 (October 1906): 105-110.
.
"What Has Been Accomplished in Co-ordination
in the Field of Natural Science. " National Education
Association, Journal of Addresses and Proceedings 34
(1895), 109-114.
James, William. "Louis Agassiz." Science 5 (February 1897):
285-289.
Jewell, Frederick S. "Elementary Science in the Public
Schools." New England Journal of Education 1 (February
1875): 85-86.
Johnson, Clifton. Old Time Scholls and School Books . New
York: MacMillan Co. , 1909.
Johnson, Samuel. Elementa Philosophica . London: Franklin
and Hall, 1752.
207
Jones, L. R. "Suggestions Regarding Nature Study." State of
Vermont, Department of Education Circulars of Educational
Information No. 1. Montpelier, Vermont: 1901.
Jordan, David S. Agassiz at Penilcese. " Popular Science
Monthly 40 (April 1892): 721-729.
• "Nature Study and Moral Culture." National
Education Association, Journal of Addresses and Proceed-
ings 35 (1896), 130-158.
^
.
Science Sketches . Chicago: A. c. McClurg
& Co.
, 1888.
Kahn, Amy. "Nature Study in the First Three Years." New York
Teachers Monographs 4 (March 1902): 6-24.
Kendall, Joshua. "A Suggestion Respecting the Study of
Nature. " Amerdcan Institute of Instruction. Journal of
Proceedings . Boston: Ticknov and Fields. 1863.
Kilpatrick, Van E. "Neglect of Nature Study. " Journal of
Education 11 (May 1930): 528-529.
LeConte, Joseph. "The Effect of the Theory of Evolution on
Education." National Education Association Proceedings
33 (1895): 149-161.
Livermore, Arthur H. "Science: A Process Approach." Science
and Children 1 (May 1964): 24-25.
Locke, John. Some Thoughts Concerning Education . Edited by
R. H. Quick. London: Cambridge University Press, 1913.
Long, William J. "The Modern School of Nature-Study and Its
Critics." North American Review 176 (1903): 688-698.
LuPone, O. J. "Some Problems that Must Be Answered in
Elementary Scisnce. " School Scionce and Mathematics 38
(June 1938): 666-672.
MacBride, Thomas H. "Nature Study and Its Relation to Natural
Science." The Nature-Study Review 1 (January 1905): 9-11.
McCabe, Robert H. "New Course: Man and Environment."
Junior College Journal 41 (December 1970): 16-17.
McHenry, Robert, and Van Doren, Charles., eds. A Documentary
History of Conservation in America . New York: Praeger
Publishers, 1972.
20B
Mclnnis, Nael, and Albrecht. Don. What Makes Education
Environmental . Louisville, Kentucky: Data Courier
Inc.
,
1975.
McMurray, Charles A. The Elements of General Method, Based
on Principles of Herbert
. New York: The MacMillan Co.,
1904.
• Special Method in Elementary Science for the
Common School . New York: The MacMillan Co.
, 1904.
t and McMurray, Linda B. Special Method in
Natural Science for the First Four Grades of the Common
School . Bloomington, 111.: Public School Publishing
Co., 1896.
Malin, James G. "Ecology and History." Scientific Monthly 70
(May 1950): 295-298.
Meyers, Ira B. "The Evolution of Aim and Method in the
Teaching of Nature-Study in the Common Schools of the
United States." The Elementary School Teacher 11
(December 1910): 205-213, and (January 1911): 237-248).
, "Field-Work and Nature-Study: Part I.
"
The Elementary School Teacher 8 (January 1908): 225-232.
.
"Field-Work and Nature-Study: Part II. "
The Elementary School Teacher 8. (February 1908): 316-326.
.
"Field-Work and Nature-Study: Part III."
The Elementary School Teacher 8 (March 1908): 381-392.
.
"History of the Teaching of Nature." The
Elementary School Teacher 6 (January 1906): 258-264.
Miller, Loye. "Nature Study, A Fundamental in Education."
National Education Association, Journal of Addresses and
Proceedings 69 (1931), 568.
Milton, Calloway. "A Study of the Contents of Courses in
Nature and Science Education in 100 Teachers Colleges
and Normal Schools with a Study of the Relationships
Between these Courses and the Activities in the Training
Schools." (in) Nature Almanac . Washington, D.C. : Ameri-
can Nature Association, 1930.
Mitchell, Dora. "A History of Nature-Study." The Nature
Study Review 19 (October 1923): 258-274, and
(November 1923): 295-321.
209
Monroe, William S. Comenius and the Beginnings of Education-
al Reform
. New York: Scribner and Sons/ 1900.
• Johann Amos Comenius
. Boston: D. C. Heath,
Morley, Margaret W. "Nature Study and its Influence." Outlook
68 (July 1901): 737-739.
Morrissett, Irving, and Wiley, Karen B. The Environmental
Problem—Selections from Hearings on the Environmental
Education Act of 1970. Bethesda, Maryland: ERIC Docu-
ment Reproduction Service, ED056 922, 1971.
Nall, Victor H. "The Habit of Scientific Thinking." Teachers
College Record 35 (October 1933): 1-9.
Nash, Roderick. The American Conservation Movement
. St.
Charles, Missouri: Forum Press, 1974.
,
ed. The American Environment: Readings in
the History of Conservation. Reading, Massachusetts:
Addison-Wesley Publishing Company. 1968.
Neal, Louise A. "A Discovery Approach for Developing Productive
Thinking." Science and Children 2 (November 1964):
16-17.
NEED-National Park Service Programs . Science and Children
7 (March 1970): 10-11.
Oberholser, Harry C. "Conservation by Destruction." First
Yearbook of the American Nature Study Society , 1925
(Toledo, Ohio: The American Nature Study Society):
22-25.
Oliver, Henry K. "Schools as they Were in the United States
Seventy Years Ago." Barnard's American Journal of
Education 26 (April 1876): 208-224.
Olmsted, Richard R. "The Nature-Study Movement in American
Education." Ed.D. dissertation, Indiana University,
1967.
Pack, Arthur N. "Why Nature Education." The Nature Almanac,
1930 (Washington, D.C. : The American Nature Association):
1-5.
210
Palm©r
,
B. Lauir©nc©, "GenGral Comments on the Yearbook by
a Fellow-Worker in Science." The Thirty-First Yearbook
of the National Society for the Study of Education.
(Bloomington, Illinois: Public School Publishing Co.,
1932): p. 360-364.
.
"How the Cornell Rural School Leaflet
Hopes to Teach Conservation through Nature-Study.
"
The Nature Study Review 16 (February 1920): 65-72.
,
and Pach, Arthur N. , eds. The Nature Almanac :
A Handbook of Nature Education . Washington, D.C.: The
American Nature Association, 1927.
.
"A Nature Education Survey of the United
States." The Nature Almanac . Washington, D.C. : The
American Nature Association, 1930.
.
"Nature Magazines Guide to Science Teaching.
"
The Nature Almanac . Washington, D.C.: The American
Nature Association, 1936.
Parker, Francis W. "An Account of the Work of the Cook
County and Chicago Normal School from 1883 to 1899."
The Elementary School Teacher 2 (June 1902): 752-780.
Paroni, Clella, "Preliminary Report of Committee on School
Progress." First Yearbook of the American Nature Study
Society, 1925 (Toledo, Ohio: The American Nature Study
Society): 3-6.
Patterson, Alice Jean. "The Present Status of Nature-Study
in the Elementary Schools." The Nature-Study Review
9 (November 1913): 239-244.
. "A Survey of Twenty Years ' Progress Made
in the Course of Nature-Study. " The Nature-Study Review
17 (February 1921): 55-62.
Payne, Frank O. Geographical Nature Studies for Primary Work
in Home Geography. New York: American Book Co.,. 1898.
Payne, William H. "Education According to Nature." Nation|l
Education Association. Journal of Addresses and Proceedings
34 (1895), 114-125.
, One Hundred Lessons in Nature Study^Around
My SchoolT New York: A. S. Barnes and Co., 1895.
Petulla, Joseph M
Francisco:
.
American Environmental Histor^y.
Boyd and Fraser Publishing Co., 1977
San
211
Porter, T. R. ^ "Recent Advances in Elementary Science Curricula, "
School Science and Mathematic s. 63 (October 1963^*
^87-591. '
Powers, S, Ralph. "Research in Science Teaching. " Teachers
College Record 30 (January 1929): 334-342.
. • "Some Criticisms of Current Practices in the
Teaching of Science in Elementary and Secondary Schools."
The Thirty-First Yearbook of the National Society for
the Study of Education, 1932 (Bloomington. Illinois:
Public School Publishing Co., 1932): 13-26.
Rillo, Thomas J. "Basic Guidelines for Environmental Education."
Journal of Environmental Education 6 (Fall 1974): 52-55.
Rogers
,
Dorothy. Oswego: Fountainhead of Teacher Education.
New York: Appleton, Century, Crofts, 1961.
Roth, Charles. "A Time-Lapse View of Environmental Education
in America." Lincoln, Massachusetts: Hathaway Environ-
mental Education Institute, 1976. (Duplicated.)
.
"A Double E Crazy Quilt." Lincoln,
Massachusetts: Hathaway Environmental Education Institute,
1976. (Duplicated)
Roth. Robert E. "Conceptual Schemata in Environmental Manage-
ment Education." In Processes for a Quality Environment .
Edited by George T. O 'Hearn. Green Bay, Wisconsin:
University of Wisconsin at Green Bay Press. 1971.
.
"Environmental Management Concepts—A List."
Technicar~~Report Number 126 . Madison. Wisconsin: Wis-
consin Research and Development Center for Cognitive
Learning, 1970.
Environmental Management Education: Where
From Here." Theory Into Practice 9 (June 1970): 187-^190.
Rousseau, Jean Jacques. Emile . Translated by Barbara Foxely.
London: J. M. Dent Sons, 1925.
Rowell, P. E. "The Status of Science Teaching in Elementary
Schools of the United States." The Elementary School
Teacher 8 (April 1913): 387—404.
Satterthwait , A. F. "A Survey of Twenty Years' Progress
in Nature Study in Extension Work. " The Nature-Study
Review 17 (February 1921): 71-80.
Schoenfeld, Clay. "Environmental Education and the University.
Educational Record 49 (Summer 1968): 305-310.
212
• Outlines of Environmental Education
-
Madison, Wisconsin: Dunbar Educational Resources, 1971.
- .
"Toward a National Strategy for Environ-
mental Education." Journal of Educational Research
64 (September 1970 ) : 3-11. ~~ ^
• "What’s New About Environmental Education."
Journal of Environmental Education 1 (Fall 1969).
Schumacher, Samuel C. "The Philosophy Underlying Nature
Education . " National Education Association, Journal of
Addresses and Proceedings 70 (1932), 469-470.
.
"Science and Nature-Study. " The Nature-
Study Review 14 (February 1918): 48-54.
Scott, Charles B. Nature Study and the Child . Boston: D.C.
Heath, 1900.
• "Nature Study in the Elementary Schools."
American Institute of Instruction Lectures
. (1894).
106-120.
Scott, Lloyd. "Science for the Senses." Science and Children
2 (March 1965): 19-22.
Sheldon, Edward A. A Manual of Elementary Instruction for the
Use of Public and Private Schools and Normal Classes.
New York; Scribner, Armstrong and Co., 1873.
Sherff, Earl E. "Our Science Curriculum, the New Science and
Nature Study Course of the Chicago Public Schools."
Chicago School Journal 13 (October 1930): 52-59, (November
1930); 123-129, (December 1930): 176-184.
Shufeldt, R. W. "Conservation and Nature Studies in the Pub-
lic Schools of Washington, D.C." The Nature-Study Re-
view 18 (October 1922): 259-262.
Smith, A. Tolman. "The Relation of Botany to Object Teaching."
New England Journal of Education 1 (June 1875): 277-278.
Spencer, Herbert. Education, Intellectual, Moral, and Phy-
sical . New York: Hurst and Co., 1861.
Stapp, William B. The Challenge of Environmental Education .
Bethesda, Maryland: ERIC Document Reproduction Service,
ED 076 409. 1972.
.
"Concept of Environmental Education.
can Biol^v Teacher 32 (January 1970); 14-15.
Ameri-
213
• "Emerging Issues in Environmental Educa-
tion." Bethesda, Maryland: ERIC Document Reproduction
Service, ED 106 096, 1974.
Stenhouse, Ernest. An Introduction to Nature Study
. London:
MacMillan Co., Ltd., 1903.
Swan, James. "The Challenge of Environmental Education."
Phi Delta Kappan 51 (September 1969): 26-28.
Swan, Malcolm. "Forerunners of Environmental Education."
In What Makes Education Environmental
, pp. 4-9. Edited
by Noel Mclnnis and Don Albrecht. Louisville, Kentucky:
Courier Data Inc., 1975.
Tenney, Sanborn. "Natural History in Our Public Schools.
"
New England Journal of Education 1 (February 1875):
100, (March 1875): 148-149 .( April 1875): 172-173.
Thayer, William M. "Nature Studies." Education 15 (March
1895): 407-410.
Thorndike, Edward L. "Reading As a Means of Nature Study."
Education 19 (February 1899): 368-371.
Trieger, Seymour. "New Forces Affecting Science in the
Elementary School. " Science and Children 1 (October
1963): 22-24.
Tufts, James H. "The Significance of Mr. Jackman's Work."
Elementary School Teacher 7 (April 1907): 443-446.
Underhill, Orra E. The Origins and Development of Elementary
School Science. Chicago: Scott, Foresman and Co.,
1941.
"United States School Garden Army. " The Nature-Study Review
15 (March 1919): 102-104.
Vinal, William G. "Boston, the Hub of Nature Study." School
Science and Mathematics 38 (December 1938): 1003-1019.
.
Nature Guiding . Ithaca, New York: Com-
stock Publishing Co., 1926.
.
"The Summer Camp and Nature Study. " The
Nature- Study Review 18 (April 1922): 113-118.
Vivian, V. E. "Environmental Conservation." American
School and University 41 (August 1969): 12.
214
Wagner, R, E. "On the Training of Teachers of Nature-Study "
The Nature- Study Review 12 (February 1916): 47-55.
Webster, Noah, "Schools as they Were Sixty Years Ago."
American Journal of Education 26 (April 1876): 195-200.
Weller, Florence, and Caldwell. Otis W. "The Nature Study
and Elementary Science Movement." School Science and
Mathematics 33 (October 1933): 730-740l
Welter, Rush. Popular Education and Democratic Thought in
America . New York: Columbia University Press, 1962.
"What is Environmental Education." From Places for Environ-
r^ptal Education
. Issued by Educational Facilities Labora-
tories.
White, Lynn, Jr. "Historical Roots of our Ecological Crisis."
Science 155 ( 1967): 1203-1207.
White, R. C. and Hill, W. "Directory of United States Office
of Education Programs and Opportunities for Environmental
Education." Social Education 33 (December 1969):
993-996.
Wilber, H. B. "Oswego System of Instruction. " Barnard '
s
American Journal of Education 15 (March 1865): 189-209.
"Wilber Samuel Jackman." The Nature-Study Review 3 (March
1907): 65-67.
Woodworth, Robert S. "Historical Antecedents of the Present
Child Study Movement." Progressive Education 3 (January,
February, March 1926): 3-6.


